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Figure 1. CONCRETE DAIRY BUILDINGS 

(1) Concrete Block Dairy House. 

(2) Monolithic Dairy Building with Water Supply Tank, buiU on the Farm of I. R. Little, 

Farmer City, Illinois. Dimensions, 12 feet square. Cost, $200. 

(3) Milk House, Engine and Pumping Room on the Farm of John Arends, West Chicago, 111. 

Dimensions, 10 feet x 20 feet. 

(4) Monolithic Milk House on the Farm of Fred Mosedale, St. Charles, Illinois 
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SMALL FARM BUILDINGS OF CONCRETE 



the hog raising business seriously curtailed. The situation was much 
the same in the raising of other animals. The introduction of sub- 
stantial buildings— preferably of concrete— is changing conditions to 
a remarkable extent, simplifying and lightening labor and increasing 

profits. 

The phenomenal growth of the dairy business in sections of the 
country adjacent to the great centers ol population has brought with it 
a demand for better facilities for keeping milk and other dairy products 
clean and cool. To accomplish best results, the concrete milk house or 
dairy building, equipped with concrete floors and tanks, is necessary. 
Such a building is cool in summer and warm in winter, is proof against 
rats and mice, and easily kept clean. It contains no rotting wood con- 
struction to form breeding places for germs, and no crevices in which 
dirt can collect. 



The Choice of a Building Material 

Requirements of Good Farm Buildings. The most suitable 

building material is the one which meets the requirements of good farm 
buildings in the most satisfactory manner, that is, within the limits of 
allowable expense both for first cost and upkeep. One of the Cornell 
University bulletins, in discussing the requirements of good farm build- 
ings, enumerates the latter as follows: 

1. To keep animals and other objects dry. 

2. To maintain a proper temperature. 

3. To secure pure air, with a proper degree of humidity. 

4. To secure light. 

5. To secure cleanliness. 

0. To prevent the breeding of vermin (rats, mice, insects.) 




Figure 3. A Group of Concrete Buildings, Knoilwood Farm, East Norwich, Long Island, New York. 
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7. To preserve the manure. 

8. To secure health, comfort of the animals, freedom from injury, 
and to prevent the spread of contagious diseases. 

0. To secure economy in feeding and watering. 

10. To secure economy of space. 

11. To secure economy of labor. 

12. To secure economy of construction. 

13. To secure strength and durability. 

14. T o secure good appearance. 

In addition to the points mentioned in the Cornell bulletin, the 
matter of protection against fire is certainly of greatest importance to 
the farmer and will be discussed at length under the heading 'Fire 
Losses and the Insurance Problem.” (Page 13.) 

The first requisite is that the building keep out rain and dampness. 
Animals must be kept dry if they are to be kept warm, and keeping 
them comfortably warm means tin; saving of a considerable portion 
of their energy. Crops and all kinds of farm products, as well as imple- 
ments and tools, building materials and other articles, cannot be stored 
in damp or wet places without injury. The second requisite, that of 
proper temperature is of importance where there are young animals to 
be taken care of, dairy products to be kept cool, or ice to be preserved. 

Pure air is essential to all animal life, and absolutely necessary where 
dairy products are concerned. Unrestricted sunlight is the greatest 
enemy of bacterial life, and wherever animals are kept, an abundance 
of light practically insures freedom from disease. Cleanliness has been 
placed next to godliness. It is the one paramount requirement where 
articles of human food are concerned. There is no excuse for the dirty, 
wooden dairy, or tin* disease-laden and rat-infected buildings often used 
to shelter poultry and animals. 



▲ r 




Ftfurr 4 Farm Office Building of Reinforced Monolithic Construction. Morgan Farm, Beloit, 
Wisconsin. An office building is a great convenience on the modern large farm. Even the roof 
of this structure is of concrete. 
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Figure 5. WINTER HOC HOUSE SCENES 

l Hot House of N. Himpc, Rock Ripuls, Iowa. Dimension* 14 feet by 42 feet Cost $4 50 Built 

of Anchor block. 

1 Charles Klein s H jf House. Rock Rapids. Iowa. Dimensions. 20 feet by 40 feet Cost $450 Built 
of Anchor block 

v3 E F. Hershey t Hot House, Early, Iowa Dimensions, 20 feet by 40 feet Cost $350. 
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Economy in feeding and watering is of great importance and in- 
cludes not only the saving of feed and water, but also the saving of the 
labor of feeding, as well. Economy of space often involves a saving in 
the expense of the building and in the convenience of using it. Econ- 
omy of labor means the lifting of irksome farm burdens, and conse- 
quently the shortening of working hours and a larger amount ot time 
for educational and recreative pursuits. While economy of construc- 
tion is desirable in that it keeps down the first cost of a building, strength 
and durability are desirable in that they insure permanence and low 
expense for upkeep. Good appearance is by no means a minor consider- 
ation, especially where it can be obtained without additional expense. 
The days of beautiful landscapes defiled by unsightly structures should 
be past. Beautiful buildings give the farm an air of home which can- 
not be obtained by any other means. 

How Concrete Meets Requirements. No material meets all of 
the requirements mentioned in the preceding paragraphs so well as does 
concrete. Good con- 
crete is water-tight, ~ 

and a good concrete 
farm building with a 
concrete roof is dry, 
clean, durable and can 
be made pleasing in 
appearance, without 
additional expense. 

The concrete fl o o r 
makes the feeding of 
animals or poultry 
easy and economical, 
and the concrete walls 
leave no place for ro- 
dents or vermin. The 
walls are light in color, 
reflecting light into 
all parts. Concrete 
construction leaves 
no small corners, crev- 
ices, or pockets for 
dirt to collect. 

Logical Design 
of Farm Buildings. 

Perhaps one of the 
greatest hindrances to 

progress in the design of farm buildings at the present time is the 
tendency toward blindly following the design of other buildings in 
the neighborhood, perpetuating faults and continuing incorrect prac- 
tice, often with much waste. The crying need at the present time is 
for logical design. Each building should carefully be planned for the 
service required of it, considering local conditions but discarding 
local peculiarities of design, which are often false guides. Additional 
effort expended to make plans meet, in the best possible manner, the 




Figure 6. Monolithic Pump House, Jelke Dairy Farm, Dundee, 
Illinois. One of several concrete structures on the Jelke Farm. 
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particular needs in each individual case, is always repaid in the long run 
in convenience and lower cost of maintenance. 

In designing structures to he built of concrete it is often economical 
to depart from the approved designs for frame structures. This is par- 
ticularly true in the design of the roof. Concrete roofs may be built 
quite flat, a pitch of i-inch to the foot being sufficient to run the water 
off. The windows of buildings with solid concrete or cement plaster 
walls may be put in without sills and lintels. ( himneys and flues may 
be built up within single or double monolithic or concrete block walls. 

Economizing Home Materials and Spare Time. It very fre- 
quently happens that a farmer or rural contractor has available at small 
expense, all of the ingredients of good concrete excepting the cement. In 
such cases, concrete is certainly the logical material to use in all con- 
struction work, because it economizes to the greatest possible degree home 
resources, employing valuable materials which cannot be used to so great 
an advantage in any other way. 

One of the big problems of farm management is the planning and 
arranging of work so as to keep the help busy at all times. In spite of 
the most careful planning, and the most systematic methods of doing 
farm work, uncertainties of weather and other conditions beyond con- 
trol make it practically impossible to avoid a considerable loss of time. 
Such periods may often be used conveniently for doing jobs of concret- 
ing. If the weather is too disagreeable for outside work, the time may 
be spent in preparing the form lumber and arranging details of the work, 
or in making concrete blocks, sills, posts, slabs or other work indoors. 







/.^ Stdi.ion Barn on Ool. G. W atson French s Iowana Farm near Davenport . Iowa A struc- 
ture with pleasing lines and convenient interior arrangement. 
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ancf and fire prereiilion. the arguments are obviously in favor of the lat- 
ter. It i> equally obvious that the only time to prevent fire is I >e fore 
it appears and it is apparent that the logical method of preventing fire 

it . v‘ ng °, f t,r '‘l\ r,M,f construction. Fire fighting apparatus is onlv 
e ectue if used at the critical moment — when the fire starts The 

e .ances o reaching a fire at the critical moment, however, are small. 

n the other hand, the fireproof building is constantly protected, even 
though the owner be away from borne. ’ 

c^tS°i nC H ,e fi ' rm COn ' tru, tio11 *? fireproof. In the davs when con- 

wood in any locality, and in many places it is" as cheapTwo^l when 
esdom from insurance premiums and future repair bills is considered, 

concrete is actually 
cheaper than wood. 
These statements are 

particularly true when 

home labor and ma- 
terials are available. 

If the buildings are 
of fireproof concrete 
construction they 

may be placed more 
closely together thus 
saving much unneces- 
sary labor. Aside 
from the considera- 
tion of cost, it is 
probable that no 
farmer ever doubted 
the advisability of 
putting up his build- 
ings of fireproof con- 
crete construction. 




’fare 9. Small Gasoline 

bui.: of concrete block 

t}-pe of building for the f btcict 



Building, Rochester, 
brick. A vet 
with an automobile. 




desirable 
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such a case three or more points may be located on this line, but the 



Locating Construction Lines. After having the corners located it 

is necessary to establish these points in a way that they will remain per- 
manent during the construction of the foundation, and this is best ac- 
complished by building at the corners, fence-like forms. (Fig. 11). 
These should be constructed back at least 8 feet from the foundation 
lines and should be long enough to permit of marking both the inside 
and outside foundation lines on the horizontal or top boards. Brace 
the frames sufficiently to withstand the pressure of the tightly drawn 
cords, which they must support as nearly horizontal as possible. 

\ he points on the corner boards will be located by drawing a cord 
from one board to the other, bringing it directly over the nails at the 
two corners on the same line; these points should be marked accurately 
on the board by a notch, or by cutting a shallow groove with a saw. 
This cord represents the outside line of the foundation; the inside line 
will be indicated by measuring in a distance equal to the thickness of 
the proposed foundation and stretching a cord between these two points. 

( a ret ully mark these points on the board in some way different from the 
marks showing the outside line. 

Excavations. With the lines properly located and marked at all 
corners the excavating may be started. It is usually recommended that 
a foundation be put down below the point reached ‘by frost, but unless 
the natural drainage ot the soil is poor it will be unneeessarv to excavate 
to a depth of more than three feet, provided solid earth is found at that 
depth A foundation must be established on solid ?ronnrl. nil h p.rtl, 



location of the other corners will be accomplished as described. 




a condition might prove somewhat annoying if the foundation was to 




F,*,,. Sttte and Con.truCon Line indie, in, lock* of foond.tion w.lU. 
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he of stone or hrick hut with concrete the construction will progress the 
same on an uneven as on an even bottom. 

In preparing for a foundation in soil which will stand in a verti- 
cal position and when provision for a basement is not necessary, an ex- 
cavation may be made into which it is possible to place the concrete 
without the use ot forms. When this is practicable, the width of the 
trench should, as nearly as possible, be the same as that desired for the 
breadth of the foundation. 

When the concrete is to be placed directly into an excavation, care 
should be taken to protect the edges and to keep dirt out of the con- 
crete. this can be accomplished by placing two or more short pieces 
of 2-inch lumber across the trench and upon these 2 x 12-inch plank, so 
placed that they project over the edges of the trench about an inch. 

A strip of burlap, building paper, or some similar material should 
be tacked along the edge of the board on the bank of the excavation 
opposite that from which the concrete is to be deposited. This cover- 
ing should hang into the trench tar enough to protect the walls at a point 
where the concrete strikes when dumped troni the wheelbarrow. 

horms for loundations Below Ground. Sometimes because of 
the nature ot the soil, or possibly because a team and scraper are used in 
removing the earth, the walls of the excavation cannot be kept perpen- 
dicular. In such cases forms must be provided for that portion of the 

foundation below ground, as well as tor the portion above ground if 
there be any. 

I nless forms tor the whole foundation are to be put up at one time 
it will be best to build them flat on the ground, in units of convenient 
length, and then erect them in place. Bv having the forms constructed 
in this way they may be removed and used again, with the minimum 




Figure 12. Concrete Foundation for a Farm Building, showing method of bracing forms. 
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damage to trie lumber. In building forms flat, the stringers should be 
carefully leveled and the uprights and sheeting carefully placed in the 
correct relative position, otherwise the form will be askew when erected. 

If the forms are to Ik* built in position, first place the stringer shown 
at the bottom of the inner form. Fig. 18, so that when the upright ti-by- 
4 > and the sheeting are in place, the inside face of the sheeting will be 
in line with the inner face of the proposed wall. Nail the lower end of 
the uprights to the stringer and attach the top hoard of sheeting to 
hold the vertical .Mo -4 s at the proper distance apart. This frame must 
now he plumbed carefully ami held in place bv the braces extending 
between the upper end of the 4-bv-4’s and stakes driven into the ground. 
I he remaining sheeting boards may then be placed, starting at the bot- 
tom. W it h so much of the inner form set, the outer one can easily be 
pla<-ed and fastened to the inner one. as shown in the sketch. Oil ac- 
count of the small space in which to work, the outer part of the form can 
more easily be built in s«-< -tum« •*. - d. mid I. ..i< «| mt<> oo>i 



tion. When the forms are not to Ik* handled in sections, it will be ad- 
visable to break joints in placing the sheeting, for by so doing, the 
form will be somewhat stiller and the alignment will more easily be 
maintained. In erecting forms one must bear in mind that they are 
■ 1 1 mo\ ed and when there is oul\ a narrow space between the forms 

and the earth wall, provision should be made for their removal bv a 
eali w hi "i i < >u t mi the least damage to the luml>er. 
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It will be noted in th«* »ketch Figure 13), that the outer form in allowed 
to rest. on stories, ho that the lower sheeting board i* rained a short dis- 
tance from the floor of the footing excavation. This allow* the concrete 
to spread out at the bottom of the wall, providing a wider base, which 
is sometimes desirable. 

Instead of supporting the outer part of the form by independent 
bracing into the earth, it will lw 1 letter to wire it to the inside section. 
Spacing blocks of a length eoual to the thickness of the wall, should Ik- 
inserted to keep the two section* of th«* form in the correct relative posi- 
tion. The wires are then twisted with a piece of iron or a large nail, un- 
til the outer section is drawn against the spacing blocks. the top of 
the uprights are fastened together with cleats I hi, as shown in the sketch 
If the wall is high it may be necessary to put m additional wire* and 
blocks near the center of the uprights. 

Some means must be provided for removing the spacing block* an 
the concreting progresses I hi* can be done by attaching a wire to 
the block by which it can be withdrawn after being knocked loose. 

Figure I l shows a ty|»e of form to be used w hen a w ide ha w i* w anted 
'This provides for a batter on the outside face of the foundation I he 
details of construction are the same a* given for Figure lit with the rxcep 
• ion that the bottom sheeting board «»n the outer form is allowed t«> 
rest on the floor of the excavation. In ease it is desirable to make that 
part of the wall extending above the ground level plumb, small wedge- 
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shaped blocks can be attached to the 2-by-4 uprights of the outer form, 
and the sheeting nailed to these blocks. 

In Figure 15 is shown a type of form used when the character of 
t lie soil will permit of placing concrete directly against the earth, do- 
ing away with that part of the outer form below the ground level. The 
inner form is erected as described in Figure 13 and the concrete placed 
up to within a few inches of the ground level. \\ hen depositing con- 
crete in this type of form, care must be exercised, as dirt is likely to be 
knocked off the sides of the bank into the concrete. The edge of the 
excavation should be protected with boards, as previously described. 
The small outer form is built in sections and set up as shown in Figure 
15 and the concrete for the remainder of the wall placed in the usual 
manner. 

It will be noted that all forms can be built with stock length lumber, 
requiring very little sawing, which permits of the lumber being used later 
for other purposes. If a smooth face is wanted, dressed lumber should 
be used. 

Foundations Above Ground. Foundations for monolithic and con- 
crete block structures need not be carried up above the ground line, as 
is customary with cement plaster, frame and brick buildings erected on 
a concrete base. Where the walls are to be continued up of monolithic 
concrete or concrete block, the top of the foundation should be leveled 
off, so that the forms for the walls may conveniently be placed thereon. 
The top of t lie foundation should not be trowelled, as trowelling makes 
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it more difficult to secure a good bond between the foundation and the 
wall proper, when the latter is to be continued up. 

It is quite desirable, of course, that the floor of all buildings be some- 
what higher than the surrounding ground level, and to make this pos- 
sible it is customary to carry the foundation of buildings other than 
monolithic and concrete block, a short distance above ground. For this 
purpose, forms are required. Suitable types of forms for projecting the 
foundation walls above ground are shown in Figure 10. 

The forms shown in Figure 1(5 can either be const ructed in sections 
and then set into position, or built in place, depending somewhat on 
local conditions. If the inner and outer parts of the form are built 
separately, in sections, they may be leveled carefully and plumbed as 
units, while if built in position, care must be taken in placing each tim- 
ber. In all cases the bottom boards of the sheeting should be flush with, 
or a little below the top edge of the trench. The top boards of the 
sheeting should be the height of the finished wall. 

From the figure it will be noted that the forms are suspended over 
the trench and not allowed to rest on the new concrete. This is accom- 
plished by placing stringers on the ground a short distance back from 
the trench, supporting the triangular frame bracing. 

If the building is of large dimensions, considerable lumber will be 
required to provide forms so that the whole job can be executed at one 
time, therefore it will be found cheaper to build the forms in sections 
the stock length of the sheeting boards. Four to six sections will be 
ample, unless a large force is employed. The forms can be removed 
and used again when the concrete has hardened sufficiently. By plan- 
ning the work in this way a small amount of lumber will make all the 
forms necessary for the foundation of a large building. 










Figure 16 . Form for Foundation Wall above ground. 







( 1 ) 

( 2 ) 

(3) 



Figure 17. CONCRETE PUMP HOUSES 



On George Lee Tenney’s Ranch, Grover, Colorado. Dimensions 
the owner at an expense of $32.55. 

On the Morgan Farm, Beloit, Wisconsin. 



14 feet by 26 feet. Built by 



On the Crab Tree Dairy Farm, Lake Bluff, Illinois 
recent fire. 



The only building left standing after a 
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Concrete Floors 

O NE of the most important parts of any concrete farm building is 
the floor, and there are many reasons why it should be ot con- 
crete. The principal considerations are those of convenience, sanita- 
tion and cost and on all three of these points a concrete floor has prac- 
tically no rivals. There is no excuse today for the rotting, germ infected 
wooden floors formerly so common to farm buildings, with their uneven 
surfaces and occasional broken boards and rat holes. Wooden floors 
are seldom properly drained, owing to the fact that it is impracticable 
to make and keep them tight. Drainage is easily provided with a 
concrete floor, assuring good sanitation. 

The first thing to consider in the building of a floor is the character 
of the soil to be covered. Sometimes when the soil is heavy and holds 
water, a sub-base or foundation of gravel or cinders is advisable, but 
when the soil has good natural drainage, the sub-base is not necessary. 
If a sub-base is desired, excavate the area to be covered by the floor to a 
sufficient depth to permit placing 8 inches of gravel or cinders beneath the 
floor. The gravel or cinders should be packed well by thoroughly wetting 
and tamping. Forms will not generally be required for the floors ot small 
buildings, but in cases where are necessary, they should be made ot 
lumber 2 inches thick. One-inch material requires more stakes and 
cannot be kept in as good alignment as heavier stuff. Floors of farm 
buildings are generally made 4 inches to 6 inches thick, tor which 2 by 
4-inch or 2 by 6-inch form lumber should be used. If the floor is to look 
well when completed, care must be taken to place and keep the forms 
straight and even and they should also be leveled carefully. 

Drainage. For the purpose of securing good drainage the floor 
should be made to slope toward some suitable point; a quarter inch to 
the foot is ample slope for this purpose. In 
small milk houses the floor may be sloped toward 
the tank, and the water conveyed to an outlet 




Figure 18. Straightedge, Wooden Finishing Trowel and Wooden Tamper. 
Home made tools required for laying floors. 
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( 3 ) 

( 4 ) 

( 5 ) 



Figure 21. SMALL CONCRETE BUILDINGS ERECTED BY OWNERS 

MCyCr ’ B1 °° mingda,Cl I1Un ° is D — ions. 12 feet square. 
Bath House of W S. A. Smith. Sioux City. Iowa. Dunensions, 10 feet by 10 feet. 

mo e ousc of John Schram, Early, Iowa. Dimensions, 8 feet by 8 feet 

Circular Smoke House of George Rosenhauer. Early. Iowa 

Poultry House of W S. A. Smith. Sioux City, Iowa. 
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Stairways and Steps 

r ? the building is to have a basement, or if it is to be more than one- 
story in height, concrete steps, or stairways, will need to be pro- 
vided. This work can be accomplished easily, and with the min- 
imum amount of form lumber, by following the procedure laid down in 
the following paragraphs. 

Basement Steps. The first step is to excavate the required space, 
after which the forms should be erected for the side or retaining walls. 
Simple forms, as shown in Figure 22 will answer. There is an advantage 
of building these forms in place, and bracing them rigidly, one against 
the other at the top and bottom; a smaller amount of lumber will be 
required, however, if one form is used first on one side and then on the 
other, bracing against the opposite wall. After the first side wall has 
become sufficiently strong, the forms are removed, the cleats are re- 
versed, and the forms reset on the opposite side. 

When in position, the forms for the side walls will rest upon the floor 
of the excavation made for the steps. As the walls will project above 
the ground at the building line and slope from this point to the oppo- 
site end of the entrance, an outside, rectangular form will be required 
for this portion, and should be constructed and established the same 







Figure 22. Forms in position for retaining walls for cellar steps. 
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as t lie form shown in Figure 16. The top of the inside form is attached 
to the outside form, and, in a small way, will help to support it. It 
will he noted that the sheeting hoards are placed horizontally, lor hy so 
placing them, less cutting is required and, therefore, less waste of lum- 
ber. 

If the forms for the side walls are put up so that both can he filled 
at the same operation, each should he braced rigidly at the bottom 
against the side of the excavation while the other is being filled. After 
the concrete is in place on one side, the braces within the forms on the 
opposite side must be removed only as the concrete is placed, tor by 
the pressure of the green concrete on one side, both forms will be pushed 
out of line unless sufficient bracing is maintained until the pressure is 
equalized by the concrete in both forms. 

Step Forms. The best type of form is shown in Figure 23. Cross 
pieces are wedged between the side walls and assisted by a bracing, 
supported from a frame, also wedged between the walls. For a start- 
ing point mark on the side wall the position of the top of the finished 
landing, which should be the same elevation as the basement floor, 
(Figure 24). Measure out along this line from the face of the building 
wall a distance equal to the width of the proposed landing, less the thick- 
ness of the material to be used as cross forms; this point will be designated 
as “Q.” From "Q ' measure vertically a distance equal to the rise of 
one step; this point which will be referred to as “R" indicates the point 
to which the upper outside corner of the cross form will come. 

Locate a point at the junction of the face of the side 
wall with the building wall, a distance from the level of the 
finished landing equal to the rise of four or more steps; measure 










Figure 23. Method of laying out forms for cellar steps 




out from this point in a horizontal direction a distance equal to the tread 
of one less number of steps than used in getting the elevation, plus the 
width of landing, less the thickness ot the riser form; this point will be 
known as “W.” Draw a line along the face of the wall through “R” 
and “\V.” Starting at “R” the distance “X" between points can 
be selected from Table After these points are located, project 

a vertical line through each by the use of a plumb level. 



Table A 



Distance “X.” (See Figure *24) 
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The cross pieces which are held in place by wedges, should be cut 
about a quarter of an inch shorter than the distance between the walls. 
In placing these bring the face flush with the vertical line, the upper 
outside corner coming to the point located on the line R. ^ • 

In addition to wedging, which should be sufficient to keep the cross 
pieces in a true horizontal position, bracing, as shown in Figure *23 is 
desirable to keep them from being pushed out when the concrete is 
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Figure 24. Method of laying out basement steps. 
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(1) 

( 2 ) 
(3) 



figure Jb. CONCRETE FARM BUILDINGS 

Concrete Building on Farm of E. P. Barrincer Ruthin r . • . 

bee house, smoke house and safety deposit vault combined? ’ h,Ch 8CrVC8 th * purposc of a 

Concrete Smoke and Slaughter House, Gedney Farms, White Plains, N. Y. 

R “?or h the° °nT r „„lv 0 ^ rad 0 ',K Th ' '“ U “ “ ■*“»«» “P 

“V«,l other examples of « ^ wSI ^ ,UramCT Mr ' T ' nn '>’ 
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placed. It will be noted that the upper ends of the vertical pieces 
supporting the cross-forms are nailed to pieces which are held tightly 
against the walls by braces between them. This frame should be built 
in place, as better results will be obtained than if placed after build- 
ing. 



Walls for Concrete Farm Buildings" 

OEVERAL types of concrete walls are successfully used for farm 
^ buildings, each type having its particular advantage, while all 
possess in common the general advantages of concrete construction. 
Monolithic walls are built either plain or reinforced. Block walls 
are built of hollow or solid block or frequently of concrete tile 
where this product is obtainable. Another type of wall is con- 
structed of concrete posts or columns, and slabs cast in forms 
on the ground and afterwards assembled. Blaster walls are built with 
three or more coats of cement plaster applied to metal lath. All of 
these types will be discussed and suggestions for their construction 
given. 



^Limited to walls of one story structures. 




Figure 26. Implement House, Echo Valley Farm, Odeboldt, Iowa. A substantial and pleasing 
structure with ample capacity for the farm implements and tools. Dimensions, 24 feet by 48 feet. 
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Monolithic Walls* 



jyroxouTHic or solid concrete walls are built single, or double 

with an air space. The single walls are recommended for all 
structures except ice houses. Except for the building of the forms, sin- 
gle monolithic walls of moderate height require practically no skilled 
labor. The lumber used for the forms, if carefully handled, is available 
for some other purpose. Double walls consist simply of two single 
walls, usually built up simultaneously, with a small air space between. 
Ibis air space is made as narrow as can be constructed conveniently, 
the width generally being from three to six inches. Monolithic walls 
permit of a wide variety in design, 
and in this construction irregular 
shapes may be made without limit, 
depending upon the skill of the 
builder in providing the necessary 
forms. The essentials for building 
good monolithic walls are: Well 

made, substantial forms, properly 
proportioned and thoroughly mixed 
materials, and care in placing the 
concrete in the forms and protect- 
ing it until hardened. 

*The word monolithic” coming - from “mono” 
meaning one, and Jith” meaning stone, is used in 
concrete work to denote the objects of concrete 
which are one continuous solid mass, or “as one 
stone.’* 



















*and nicthwl^rYpaci^forim , 611 i<J "“ 8upported from the ground 
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Forms for Single- Wall Monolithic Work. There are two general 

types of forms available for the construction of monolithic concrete walls; 
wood forms built for a large section or the entire wall before concreting 
is begun, and wood or metal portable forms which are erected in sec- 
tions as the work progresses. Forms of the former type are built in 
place and are supported by framing from the ground. If carefully 
handled the lumber in such forms need not be damaged but may be used 
for some other purpose later. Forms of the latter type are supported 
by the wall. They may often be purchased from the manufacturers 
but where constructed of wood, they may be built at home. These forms 
can be used a number of times and may quickly be removed and re- 
assembled. They make a large saving in the amount of lumber needed 
and for this reason are especially recommended to the farmer. 

In the selection of lumber for the construction of forms white pine 
is considered the best, but for work of minor importance, the cheaper 
kinds, such as spruce, fir and Norway pine, may be used. Stiff lumber 
is best adapted for struts and braces. All lumber to be used in the face 
of the forms should be free from loose knots and tendency to sliver, 
and should be surfaced on one side and both edges. For smooth work 
tongue and grooved stuff will give the best results. 

For wall forms, two-inch stuff is recommended as lighter material 
springs out of alignment easily and requires closer spacing of studding. 
The lighter lumber also warps badly and is soon inconvenient to handle. 




Figure 28. Portable Self-supporting Form, for 
monolithic construction. 
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were properly painted with whitewash or crude oil before placing in 
position. 

Runways and Scaffolding. For the walls of one-storv farm build- 
ings, the most convenient method of lifting the concrete is by bucket 
or wheelbarrow. The latter method should be used if the work is very 
extensive, but for small jobs, buckets may suffice. Runways must be 
constructed strongly, with easy grades. Avoid sharp turns, and make 
runs at least 20 inches wide where above the ground, always lapping the 
right way. Where considerable work is being done, at least two wheel- 
barrows should be provided, so that the concrete may be placed as rap- 
idlv as possible. Wheelbarrows with metal bodies are handier and more 

« 7 i T # 

durable than the wooden ones. Wheelbarrows must be watertight, as 
water allowed to escape from the mass carries cement with it. 



The arrangement of scaffolding and runways must depend to a cer- 
tain extent upon the methods of mixing used. Where the work is done 
by hand the mixing board may be moved around 
and kept conveniently close to the spot where 
the concrete is being used; if a mechanical mixer 
be employed, a good central location must be 
selected, and runways laid out so as to provide 
easy access to the mixer from all parts of t he 
work. 

Preparation of Forms. Form boards which 
have been used before must have all concrete 
well cleaned from faces and edges. By painting 
the faces with whitewash, crude oil ora mixture 
of ecjual parts of linseed oil and kerosene, the 
concrete is prevented from sticking and the forms 
are protected. It is important that forms for 
window and door openings be prepared properly 
to prevent sticking. Attention to this matter 
will save much labor and breakage in removing 
the forms, and is especially important where the 
forms are to be used several times. If the boards 
in the face of the forms contain knot holes, these 
must be covered on the outside with a board, 
and patched up with sticky clay or other simi- 
lar material just before the forms are filled. The 
clay must be applied from the inside, and trowel- 
led to give a smooth surface. Knot holes are 
sometimes covered with small pieces of tin tack- 
ed on the inside face of the boards, but where 
this is done the imprint of the tin patch is left 
in the wall. 




Figure 30. Adjustable 
bpacing Block used to 
keep forms for inner 
and outer walls at 
proper distance apart 
and to facilitate removal 
of the inner forms, 
double monolithic con- 
struction. 



Forms must be as nearly watertight as possible. Where the water is 
allowed to escape from the mixture, it invariably carries with it a con- 
siderable quantity of cement. Cracks between the boards often leave 
room for the mortar to squeeze through, producing fins or unsightly 
lines on the face of the wall. Sharp corners are hard to fill and are 
easily broken after the removal of the forms; therefore, they should be 

ft/ 
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avoided by the use of fillets. Where the forms are held at proper dis- 
tance by wires, these should be amply strong, as the breaking of a wire 
will allow the wall to bulge at that point. 

Joining, Old Work. The ideal way of constructing monolithic con- 
crete walls is by one continuous operation, but in most cases this is im- 
possible. Whenever concreting is interrupted, even for an hour, a 
weakened bond will occur between the new concrete and that previously 
placed unless special precautions are taken. Without these precau- 
tions, clearly defined joints or cracks are apt to develop. Frequently 
the work can be divided into sections that can be completed without 
interruption, thus avoiding horizontal joints and creating vertical ones 
where they will not weaken the structure nor detract from its appear- 
ance. To accomplish this, the forms should be erected in sections, or 
a board should be set up in the form, making a complete partition. 
So that the sections ol the wall will be keyed into each other, a groove 

should be lormed in both ends of the first section, 
and thereat ter in one end of each section. Such a 
groove can be made as shown in Figure 31, by plac- 
ing a x 4 vertically against the wall or partition 
in the iorm. Previous to placing, the edges of the 
~ x 4 should be dressed so as to make it possible to 
remove it without destroying or marring the 
groove. In the course of construction, the next 
section will be concreted against the first and the 
groove w ill be filled with concrete, thus keying the 
two sections together. 





t-/j x 
Y *< 










-Figure 31 . Method of 
joining foundation 
wall* where it is neces- 
sary to leave an expan- 
sion joint or where con- 
crei ing has been discon- 
tinued for any reason. 



In building up a wall the concrete in the sec- 
tion under construction should be kept at the same 
le\rl as tar as possible. If for any reason, fresh 
• concrete is to be placed on concrete even partially 

i.ik < < • n surface to be built upon should be thoroughly drenched 

.lud hen covered with a grout made by mixing cement w ith water to the 
consistency of cream, immediately before concreting is resumed. 

pro! Ilnr obi... 11 1 . I • I* . . - n 



( 'on- 
and 



• T ' ' 'no n uiil I I l AUIIlt Ui V, 

n.f .IijiiiM I... resumed immediate!} liter tl.,- is applied i 

. (me it shows any signs ol drying. The amount of water that will he re- 

< he old concrete will depend upon a number of con- 

defc- Ml ^c absorlicd r '’"' ,l "' " Imc1, wil1 make it worthless, and 

defeat the object of its use. ’ 

All foreign matter, such as loose sand, straw, chaff leaves etc 
w.'.H fr0 ’" h “ r<le " ed ° r l ,arlial| y Hardened concrete before 

often T!'ve" 4 ||,! h « u 0r T- , 1,aste in remov * n 8 forms from the work 

cold weal her concrete hardens slower than in warm weather J It is im 
possible to lay down a definite rule for the removal forms and ot r 

: wor , k - , 1 i : •- nJiS 

n mediate < <-.» ;eU- walls provided they are not to In- loaded 

ed l> , as soon as they obtain sufficient strength to retain their 
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shape and permit of continuing the work without damage to the con- 
crete in .place. T he saving of a small amount of time does not compen- 
sate for the risk of removing the forms too soon. Do not mistake a 
frozen wall for one in which the concrete has hardened. In removing 
or taking down the forms care must he taken not to damage the work. 
The forms should he well oiled or whitewashed as previously suggested 
so that the smallest possible amount of prying and bar work will he 
necessary. After removing forms held together by wires, as shown in 
Figure 27, the ends of the wire may be cut off flush with the surface of 
the wall, or if some finish is to be applied, the wires should be broken 
off an inch below the surface to prevent discoloration of the wall from 
rust. 

Surface Finish. If the forms are built of smooth, dressed lum- 
ber, carefully manipulated so as to avoid marring and the concrete be 
placed wet enough to be quaky, and is then well spaded, the walls 
should require no flirt her treatment. If a stucco finish is desired it 
may be secured as directed on page 52, in the chapter on *' Cement 
Plaster Walls.” If is not generally advisable to paint the surface of 
walls with cement and water grout for this often scales off. 




Figure 32 Monolithic Blacksmith Shop. Echo Valley Farm, Odeboldt, Iowa. A convenient building 
equipped to take rare of horse shoeing, wagon and implement repairs, and other forge and machine 
work required about the farm. Dimensions, 16 feet by 18 feet. Built by the owner, 1908. 
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(1) 

( 2 ) 
(3> 






Fi&ur* 33. CONCRETE HOG HOUSES 



Col J. Watson French s Hog House, Davenport Iou/a p , 

rnn _, n , . „ j enport. xowa. Combmation concrete and tile. 

Concrete Block Ho, end Chicken H.« of Fred Kolbert. Hnrbo, w ,.„ 

Nonton” mS!,".” 1, B,d *“• M ' Chl ‘“°- ly ‘ K of concrete term building common in 
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Wall Reinforcing 

W ALL reinforcing for small buildings, although a comparatively 
simple matter, is one which should receive careful attention. 
The functions of reinforcing metal in such walls are (1) to prevent cracks 
due to settlement and (2) to prevent cracks due to expansion and con- 
traction from heat and cold. In low structures such as those discussed 
in this volume, the live load imposed upon the walls is seldom, it ever, 
great enough to require reinforcing and the wind load need not be con- 
sidered. 

It will generally be found satisfactory to reinforce the walls of one 
story buildings with a net work of vertical and horizontal rods placed 
in the centre of the wall. In double wall work each of the walls must 
be reinforced independently just as though the two walls were entirely 
separate. The reinforcing rods may be round, square, twisted square, 
or of special section so long as they have a sufficient effective cross- 
sectional area. In addition to the rods placed in the body of the wall, 
special reinforcing is required around all window and other openings 
and at all corners as described in later photographs. I riangle Mesh 
and similar reinforcing fabrics are sometimes substituted tor reinforc- 
ing rods and there is no objection to their use it tabric used has a < ross 
section at least equal to that of the reinforcing rods which would oc- 
cupy the same area. 

Such material as barbed wire, worn out fencing ,and scrap iron must 
be avoided it the builder would teel sure ot satisfactory work. 1 lie 
object of reinforcing is to secure strength, and tor such a purpose, weak 
or badly rusted steel is obviously unsuited. Reinforcing rods w Inch 



I 




F :, ure u Concrete Granary. Morgan Farm. Beloit. Wisconsin. This granary has a double row of 
w“de bins, with a wide driveway up the middle. The floor and walls are of concrete. 
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liiivt* liecome rusty enough to scale must lie cleaned «>tr I Wore placing 
in the wall, as the scale prevents the concrete from obtaining 11 firm 

F r, P on the metal Fur removing scale, a stiff wire brush will Ik* found 

aril suited. " g ^ 1 Tf fj " f " T* *.T 

Niae and Spacing of Rods. 1 he following sires and spacing of 

reinforcing rods is recoui mended: For walls less than N inches in thick* 

ihsh. Use J „ inch round rods. spaced *1 inches apart, center to center, 
both vertically and horizontally. For walls N inches to 10 inches in 
t hic kness, us« .-inch round rods sjiaced v* 1 indies apart, center to <t*n- 

t«*r, both vertically and horizontal! v. For walls aider than 10 indies. 
!wo S> steins <d • ^ iiteli reinforc ing rod* near the inside and outside of 
'•» wall should tie substituted for t he oiie> >\ stem at the* center Where 
two sx stems are required. the rods should be placed about I inch in 
DM i P* nmci and outer fact's of (lie wall - I H 

Hods should be wired together rigidly at all intersections, and the 

«nds tit the rods lapptti a distamv tti equal <i4 times the diameter of 

the rod. which, in the »«« til * s „ inch rod, is V4 inches and for h] inch 

itKi is nic hes. I he reiiifurciug network should not Ik* broken at 

aiix point, t vts pt toi doors, windows, or other openings, To start the* 

• v '<*rtital rods should lie imbedded l*m. In- tnt«,, bi*t 

!i “ U U1 id af i« ill. The lowest horizontal rod should then be wired to 

“ ! ‘' i,! ,,m1 ; •‘ ll * ,l “ building, at the gi. h v \ddi 

"" ;•« I,.,b , as ml the remain 

I of iioi ir.ontal mn<»fviug places! as the work progresses 

laet^STS I!??''*' 1 ** V 1 r ur,i ** r- a, “ l •»l»‘‘*"iigs require s|K*cial 

mcfluitis o! rei.ilomng. \ Simple and e ffective scheme for reinforcing 

coiners is show 11 in figure :<«, Instead IWna bent «l.» 
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which is a rather difficult job for long bars, the horizontal reinforcing 
rods are terminated and securely wired to a vertical rod at this point. 
Additional rods about 58 inches in length, bent to a right angle with 
equal legs, are used to reinforce the corner horizontally. These rods 
should be bent on a 6-inch radius, making the straight section of each 
leg about 24 inches long, the length required for good lap with the hori- 
zontal reinforcing, to which the corner reinforcing should be wired. 

For the corner reinforcing, %-inch round rod or its equivalent in cross- 
sectional area, should be used. 



W indow and Door Openings. For all openings less than 4 feet 
in width, the system of reinforcing shown in Figure 37 is recommended. 
3 g-inch round rods are used. Two rods are placed vertically on each 
side of the opening, two rods are placed horizontally below the opening, 
and three rods above the opening. Two rods are also placed diagonally 
across all corners of the opening as shown in the figure. Reinforcing 
rods placed above openings should be 3 feet longer than the width of 

the opening, while those on each side of, and below openings, should 
be at least 18 inches to 2 feet longer 

than the dimension of the opening 
in the direction parallel to the rods. 

Diagonal rods should be 2 feet to 
3 feet in length. 

W here door or window openings 
are more than 4 feet in width,' it is 
advisable to modify the above 
scheme by bending up the ends of 
two of the rods above the opening 
as shown in Figure 38. This serves 
to take care of the large shear load 
which might otherwise unduly stress 
the concrete near the ends of the 
span. If the opening is 8 feet or 

mere in width, the Wall above Fi6ure 36 , Method of reinforcing corner 

should be strengthened still further of monolithic buildings, 
by substituting ^-inch rods for 
the ^/8-inch rods recommended for smaller spans. 




Calculating the Amount of Rods Required. It is a simple mat- 
ter to figure out, fairly accurately, the amount of reinforcing rods required 
for the walls of any simple farm building. The number of rods needed 
for the vertical reinforcing equals one-half the perimeter of the build- 
ing in feet, and for the horizontal reinforcing, one-half the height of 
the wall in feet multiplied by the number of rods in each course of hori- 
zontal reinforcing. Four corners require about 10 feet of extra rod per 
foot in height. The extra reinforcing metal around the windows and 
doors varies, of course, with the size of the opening. Reinforcing rod 
is sold by the pound, and generally conies in stock lengths from 12 feet 
to 30 feet. The area, weight per foot, and number of feet per pound 
of the commoner sizes of square and round reinforcing rods are given 
in the following table: 




ii 



SMALL FARM BUILDINGS OF CONCRETE 




Figure 37. Method of plac- 
ing reinforcing rods around 
wall openings less than 4 
feet in Width. 




F igure JA, Method of placing rein- 

forcing rods around wall openings 
with width greater than 4 feet. 
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# 

Table B 



Size 


Area 

Square Rod 


Weight of 
Square Rod 
1 Ft. Lon# 


Length of 
1 Lb. of 
Square Rod 


Area of 
Round Rod 


Weight of 
Round Rod 
1 Ft. Long 


Length of 
1 Lb. of 
Round Rod 


H 


.0045 Sq. in. 


.214 Lbs. 


l 7*0 Ft. 


.0491 Sq. In. 


. 107 l.b. 


6. 000 Ft. 


1 t\ 


.01)77 Sq. In. 


. 883 Lb* 


3. 000 Ft. 1 


.0707 Sq. In. 


.401 Lbs. 


3. 830 Ft. 


k 


.140(1 S(|. In. 


. 478 Lbs. 


2.000 Ft. 


. 1 104 Sq. In. 


. 375 Lbs. 


4.005 Ft. 


7 

1 4 


.101 1 Sq. In. 


.051 Lb 


1.530 Ft. 


.1503 Sq. In. 


.511 Lbs. 


1 . 957 Ft. 


4 


.4.100 Sq. 1 n. 


. 8.10 Lbs. 


1.175 Ft. 


.1903 Sq. In. 


.007 LI 


1 . 500 Ft. 


1 (i 


.31(14 Sq. In. 


1.070 1.1)8. 


.030 Ft. 


.448.1 Sq. In. 


.845 Lbs. 


1. 182 Ft. 


k 


.3006 Sq. In. 


1 328 Lbs. 


. 7.32 Ft . 


.3008 Sq. In. 


1.048 Lbs. 


. 9.38 Ft. 


u 


.5045 Scj. 1 n. 


1.013 Lbs. 


.523 Ft. 


. 1 U8 Sq. 1 n. 


1 . 504 Lbs. 


. 003 Ft. 


X 


.7650 Sq. In. 


2. 603 Lbs. 


. 884 Ft. 


.60 1 3 Sq. 1 n. 


2.044 Lbs. 


. 489 Ft. 


i 


1 .0000 Sq. 1 n. 


3. 100 Lbs. 


.294 1 i 


.78.1 1 Sq. 1 n. 


! 2. 070 Lbs. 1 


. 37.3 Ft. 



f 



l ahle ( 



A 



TABLE OK AREAS OK ROUND RE1NEORCI N(i RODS \ND WIRE 



unetor 
i Inches 




I )iameter 


Area in 


Area in 


A. S Ac \V . 
Gauge 


in DecimuU 


Square Inches of 


Square Inch* 


of an incli 


Round Rod or \N ire 


Square l{n< 


i 


• • • 


1 . 000 


. 78.3 


1 . 000 




• • • 


. 875 


. 002 


. 706 


u 


#00 


. 7.30 


. 4 12 


. 503 


X \ 


• • 0 


. (12.3 


. 307 


.391 


H 




. .300 


. 19(1 


. 250 


• 0 • 


7/0 


. 490 


. 189 




• 00 


0/0 


. 400 


. 100 . 




7 

Iff 


• 0 0 


. 437 


. 150 


. 191 


• • 0 


5/0 


. 430 


.145 : 




• • • 


4/0 


. 393 


. 121 




H 


#•0 


. 375 


.110 


. 141 


• • • 


3/0 


. 302 


. 103 


# 


• 00 


2/0 


. 33 1 


. 080 




A 


• 0 0 


.312 


. 07(1 


. 098 


• • • 


0 


. 307 


. 074 




• • • 


1 


.283 


. 063 




• § § 


ij 


. 205 


.054 




Yx 




. 250 


.049 


. 003 




3 


. 244 1 


. 047 




• 00 


4 


• % 


.(111) 




• 00 


ftp 

o 


.207 


.o:i*l 




#00 


0 


. 192 


. 029 




Id 


• • • 


. 187 


.027 




• • • 


7 


. 177 


. 045 




#•• 


8 


. 102 


.020 




0 0 0 


9 


. 1 4.8 


.017 






10 


. 135 


.014 




X 1 


0 0 0 


. 1 25 


.012 






11 

12 


. 120 


.011 




• 00 


. 105 


. 008 
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Concrete Block Walls 



/CONCRETE block walls have found general favor because of their 

pleasing appearance, economy in construction, and also for the 
reason that the blocks may be made at odd times. Walls of this type 
can be made in a variety of face designs without the use of forms. Hol- 
low block walls of a given size require but two-thirds the amount of 
material necessary tor solid walls of the same dimensions, and the air 
spaces in hollow blocks interrupt the passage of heat and cold. 

Concrete Blocks. For the sake of uniformity in appearance, blocks 
tor a given piece ot work should be made with the same materials, 
proport ions, and amount of water. The blocks should also be cured 
under the same conditions. These precautions are necessary to insure 
uniform quality and color. The plain faces, either tooled or panelled, 
or broken ashlar designs are recommended in preference to the more 
common rock face which 
often presents an artifi- 
cial appearance. 

In the design of con- 
crete block buildings the 
dimensions of the blocks 
available should be 
taken into consideration, 
and the plans so made 
that the walls may be 
built as nearly complete 
as possible with whole 
and half blocks, avoiding 
fractional sizes. 



i / ;Rnofor'Ctnq UodJ 




Section of 



Mote 

for lintel 
leare out 
piece q 




Figure 40. 
Finished Sill. 



Mold Box for Casting Sills and Lintels, face down, and 



Concrete Sills and 
Lintels. Concrete sills 
and caps may conveni- 
ently be used in walls made of any material, as these are easy and in- 
expensive to make in any desired size. Most block dealers carry such 
sills and caps in stock or have equipment for making them. If they 
cannot be purchased they can be molded in simple wooden forms simi- 
lar to that shown in Figure 40. This form will make sills of any length, 
casting them face down. Proper slope is given to the top of the sill 
by tapered board (a). The pallet and sides of the mold should be dressed, 
covered with varnish or shellac, so as to give the sill a smooth surface, 
free from marks showing the grain of the lumber. By removing this, the 
form is made suitable for casting lintels or caps. A mixture of 1 part 
cement to parts coarse sand, to 2 parts small stone aggregate, will 
be found satisfactory, enough water being used to make the mass quaky. 
A 1:2^2 cement and sand mixture should be used to surface the work. 
About one inch of this facing should be put down first, and pockets 
and uneven patches avoided by working the facing well up to all sur- 
faces. The mold should then be filled up with the 1 :2}/£:2 concrete, 
and tapped with a hammer or jarred to compact the mass and force 
out the air. 
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The bottom of the sill may be smoothed off with a wooden straight 
edge. The width of sill must be about \ x /z inches greater than the 
thickness of the wall. Form marks and other irregularities can be 
removed by rubbing with a concrete brick made ot one part cement 
to two parts sand. 

Laying Concrete Block Walls. The rules for laying block walls 

are simple. The “knack'' of doing neat and rapid work is not hard to 
acquire. The equipment necessary consists of a mortar mixing box, 
3 feet by 5 feet, mortar board 30 inches by 30 inches made of 1-inch 
lumber, planed on one side and both edges and held together by two 
or three cleats; also a trowel, hand level, straight edge and plumb 
board. All blocks must be drenched with water before being used 
or the moisture will be drawn from the mortar. The first course of 
block should be laid upon a mortar joint fluctuating in thickness so 
that regardless of any irregularities in the blocks the course will be 
absolutely level. The blocks, which have previously been drenched, 
are laid in a quarter-inch bed of cement mortar. A quarter-inch 
mortar joint is also placed between the ends of abutting blocks. 
Each course is begun at the corners and laid toward the middle of 
the wall. The blocks should be laid level and kept in perfect align- 
ment. Good alignment is maintained by working strictly to a line, 
stretched over the outer edge of the wall on the same level with the 
toj) of the blocks being laid. The wall should be tested frequently 
by placing the plumb level against it to see that it is perpendicular. 

If a concrete roof is to be placed on a concrete block building, the 
top course of blocks must either be cast without air spaces, or the air 
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spaces must he filled up with concrete before the blocks are laid. If 
the latter method is used, the blocks may conveniently be laid down on a 
concrete or other flat surface with the air spaces in a vertical position, 
and the latter filled with slush concrete. If it is desired to build a con- 
crete roof upon a concrete block building which has been up for some 

time, it mav be found convenient to lav small sections of sheet iron or 

• * 

similar material over the air spaces in the blocks to prevent the concrete 
from running through. 

Good cement mortar is made in proportions of 1 part cement and -2 
parts sand mixed with enough water to make it of the required consis- 
tency. Regardless of the care taken in the preparation of the mortar, 
it will be practically destroyed by being robbed of its moisture, unless 
the blocks are damp when placed. Cement mortar starts to harden 
very soon, and for this reason only such quantities as will be used with- 
in half an hour should be mixed. 



Table D 

NUMBER OF STANDARD SIZE CONCRETE BLOCK NECESSARY PER 

LINEAR FOOT OF WALL 





Number of 




Number of 




N um ber of 


Height of Wall 


Blocks per 


Height of Wall 


Blocks per 


Height of Wall 


Blocks per 




Linear Ft. 




Linear Ft. 




Linear Ft. 


i ft 


i. io 


6 ft 


6. 75 


9 ft. 4 in. ..... . 


10.50 


i ft. 8 in 


3.U0 


6 ft. 8 in 


7, 50 


10 ft 


1L io 


3 ft. 4 in 


3. 75 


7 ft. 4 in 


8. *25 


10 ft. 8 in 


li. 00 


4 ft 


4.50 


8 ft 


9. 00 


11 ft. 4 in 


li. 75 


4 ft 8 in 


o.io 


8 ft. 8 in 


9. 75 


li ft 


13.50 


5 ft. 4 in 


6.00 











NOTE — These blocks are 7 3 4 inches high, by 15 3 4 inches long, by 8 inches in width, 
which makes them 8 inches high, 10 inches long and 8 inches in width in the wall. This 
allows for a quarter inch of mortar around each block. 
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to the pallet, while the other is fastened to one side of the mold. The 
cores should he beveled one-eighth of an inch on each side, so that they 
can he drawn from the columns without injury to them. Where slabs 
2 inches in thickness are used, line columns should he 7 inches square. 
Columns having two adjacent sides recessed should he 8 inches square, 
however, in order to give ample section of concrete between recesses. 
Care should he taken that the recesses in the heavier columns are placed 
the same distance from the exterior surface as those in the lighter columns. 



The reinforcing consists of four % inch rods, held together with soft 
iron wire ties spaced about 12 inches apart along the reinforcement. 
Concrete for the columns is mixed in the proportion of 1 part cement, 
to 2^2 parts clean, coarse sand, to 8 parts screened gravel not to exceed 
% inch in size. The reinforcing rods in two corners diagonally oppo- 
site should he allowed to project about 8 inches from one end of the col- 
umn; this may he accomplished by boring holes in the end of the molds 
and allowing the rods to project through. When the columns are set 
up, these rods will he grouted into holes drilled in the floor or foundation 
wall. 



Concrete posts set 40 inches in the ground may he used instead of 
columns. These posts should he of the same cross section and recessed 
in the same way as the columns, excepting that they are 40 inches longer 
to provide for placing in the ground. For this construction a concrete 
curb of the same width as the posts should be placed between them to 
furnish proper support for the slabs. The curb must be built on firm 
soil, being about 18 inches in height, and extending not over 0 inches 
above ground. 

The Panels or Slabs. Forms for the slabs are made of lumber 4 
inches wide and of the same thickness as the slabs. The side pieces are 
cut two feet longer than the length of the required slab to provide tor 
cleats to hold the end pieces, which are cut to the same length as the 
width of the slab. The sides are wired together with No. 12 wires looped 
through ^-inch holes in the form and held by placing nails in the loops, 
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a' shown in Figure 43. Where slabs have a length of from f> to 8 feet 
a tie wire is placed 2 inches from each end and one midway between. 

The wires serve not only as ties, but also as the cross reinforcing at 
these points. The end ties are twisted until the sides are drawn tight 
against the end pieces and the middle then drawn as tight as possible 
without distorting the sides from a straight line. With shorter slabs, 
iwo lie wires will probably answer. These should be located so as to 
t < ■ j > > ' i . < ) <)i i 1 1 o i ei n I orei ng rods, and at the sa File time properly seen re 
the form. After the tie wires have been twisted sufficiently tight, the 
long reinforcing rods are placed and wired to them with soft iron wire 
as shown in Figure 43. The form is then turned over and the cross 
rods are wired lo the long ones. It is well to wire the reinforcing in a 

number of forms before starting to place the concrete, thus necessitat- 
ing no interruption in the latter part of the work. 




Figure 44 Tripod. Block and Tackle for lifting and placing 

columns and slabs 



'V 1 ' h Hoor or platform available, the wall slabs may be 

<as dm, ilv upon it, or if the structure is to have a concrete floor this 

\ enient T I n™' T* 1"°'^ »««dened afford a con- 
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t.r Whether the length of the slab extends in a horizontal or L vertical 
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SMALL FARM BUILDINGS OF CONCRETE 



Cement Plaster Walls 

Method of Construction. Cement plaster construction offers one 
of the most convenient as well as economical methods of building con- 
crete walls for small farm buildings. The framework for the support 
of the plaster walls should be constructed on concrete columns and beams, 
cast in mold boxes similar to that shown in Figure 107, on page 122. For 
ordinary low farm buildings, columns and beams 8 inches square may 
be considered standard, being reinforced with one round reinforcing rod 
near each corner. In general, where the length of the columns or beams 
does not exceed 8 feet, columns may be reinforced with four ^x-inch 
round rods, and beams with four J/£-inch round rods. Rods of shapes 
other than round may be used if equivalent in size, that is equal in cross 
sectional area. 

A good method of securing the columns to the foundation or floor 
is described on page 40. Two reinforcing rods diagonally opposite should 
be allowed to extend 3 inches from the end of the columns, which is to 
be placed on the foundation as suggested under “Unit Slab and Panel 
Walls." A suitable method of joining columns and beams is shown in 
Figure 4G. A l^-inch round rod twelve inches long should be placed 
in the center of the top end of each column, being allowed to protrude 
up 6 or 7 inches. The purpose of these rods is to form pins by which 
the beams are secured to the columns. 

All beams may be cast in the same mold box as the columns, small 
end cores being inserted to form the recesses in both ends of the beams 
as indicated in the illustration. Special attention should be given to 
joining the beams at the corners, and for this purpose the shaping as 
shown, ol the ends of all beams at the corners, will be found convenient. 
No. 12 galvanized wires should be embedded in the outer face of the 
columns and beams at intervals of 10 to 12 inches, these being required 






END BEAM INTERMEDIATE 

/—df rd rod m center of post BEAMS 



: — — ■ — 

Figure 46. Method of joining end beam, intermediate beams 
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to hold the wire lath in place. After the beams are in place, the spaces 
at the joints should be filled with mortar, wet enough to flow readily 
to all parts of the joint, filling every crevice. 

Metal Lath. Several types of metallic lath are obtainable. One 
type, made from slotted metal, is formed into a variety of shapes with 
different size openings and can be obtained in various weights; the lath 
is usually coated temporarily to protect the metal from rusting. I his 
type of iath provides a good support for the first plaster coat because 
of the rough or uneven surfaces which catch and hold the plaster, but 
the cut edges of the metal have a tendency to rust where there is any 
dampness, unless the lath is thoroughly covered with plaster on both 

sides. 






wire 



Another type, known as wire lath, is made from drawn wire, woven 
to form a network of fabric having 2^ meshes per inch. The lath is 
obtainable japanned or galvanized and with various sizes of wire; the 
best lath is one that has been galvanized after weaving, as the coating 

is thus more service- 
able besides adding 
to the stiffness of the 

lath. While 
lath does not pro- 
vide as good a sup- 
port for the first 
plaster coat as slot- 
ted metal lath, the 
drawn surfaces show 
less tendency toward 
rusting. For straight 
walls, lath made 
from No. 18 wire is 
recommended, but 
for shaping cornices, 
etc., it is better to 
use the lighter wire 
(No. 21) as this can 
be bent more easily 
to the desired form. 

Applying the 
Lath. Care should 
be taken to stretch 
wire lath well over 
the framework, 

otherwise when applying the first plaster coat the lath will bend in 
places under the pressure of the trowel, thus interfering with the 
clinch of the plaster upon the mesh and giving the wall an un- 
even surface. Where metallic lath without stiffener is used, the 
columns should not be placed further apai t than 4 feet, where it is ele- 
sirable to place the columns at a greatci distance* apart, it is necessary 
that the lath be stiffened either by a system of vertical reinforcing rods 
or that lath with self-contained stiffeners be used. Y>r inch reinforcing 
rods make suitable stiffeners when spaced 12 to 18 inches apart; extra 




Figure 47. An Attractive Concrete Bam on the farm of John Lind- 
holm, St. Charles, Illinois. Dimensions, 20 feet by 30 feet inside. 
Cost, $600. This building contains a carriage and automobile 
room, stalls for one horse and three cows, a small granary, and a 
hay mow. 
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by placing a plank on the ground at the base of the wall to catch the 
plaster that falls. Plaster should never be used after it has once 



not be allowed to accumulate, 
and remixed with the mortar 
state here that cement plaster 



begun to harden and therefore should 
but should be gathered up promptly 
already prepared. It may be well to 
should not be mixed in batches larger than are needed for immediate 
use, otherwise, some of the mortar may begin to harden before it can 
be used and must therefore be thrown away. 







When the sand used for the mortar is practically dry, the cement 
may be mixed with the dry sand in one sack batches and portions of 
this mixed with water as required. When the materials cannot be han- 
dled in this way and the mortar must be mixed in batches requiring less 
than a sack of cement, the proper amount of cement should be meas- 
ured by weight and not by bulk. If it is kept in mind that one sack 
of cement contains one cubic foot and weighs 94 pounds, it is easy to 
determine the weight of any desired fraction of a cubic loot. 

Mixtures for 



Mortar. For the first 
coat a mixture of 1 
part cement to 1 ^ 
parts clean, coarse, 
well graded sand is 
reco m m e n d e d to 
which bushel of 
hair or fibre is added 
per barrel of cement. 
The hair or fibre 
should be soaked 
thoroughly and well 
separated before using 
it in the mortar; the 
best results will be ob- 
tained if the propor- 
tion of hair or fibre is 
mixed thoroughly 

O t/ 

with the required 
amount of dry sand 
before 
cement. 



adding the 




Figure 48. Concrete Block Well House of Mr. M. Sullivan, Mar- 
shall, Minnesota. Marshall Tile and Sidewalk Company, builders. 

There is a tend- 
ency among plasterers to use lime in the first coat and sometimes in the 

other coats, but because of the danger of getting unslaked material into the 
mixture, the use of lime is to be discouraged. If lime is permitted it should 
be added in the proportions of one part lime putty to ten parts cement 
and sand mortar. At least two weeks betore using it in the mortar, the 
lime should be slaked thoroughly ; a day or two betore beginning work the 
lime should be reduced to liquid torm by the addition ot water and should 
be strained through No. 10 sieve into a tight box to remove any unslaked 
particles. This mixture should then be allowed to settle and form a lime 
putty, the surplus water being drawn off or evaporated; the lime putty 
may be kept indefinitely if not allowed to become hard. 
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Applying the Plaster. The first coat should he of such a thick- 
ness as will cover the lath and fill the meshes, and as soon as suffi- 
ciently hardened it should he scratched at right angles and at 45 
degrees to the horizontal with a scratcher to provide a surface for the 
next coat. The scratcher may he made as shown in Figure 49. It 
should not cut a sharp line in the plaster, hut rather form grooves with 
ridges on the sides, thus making a rough surface to receive the next 
coat. 

1 he second coat and all subsequent coats should he applied after the 
preceding coat has hardened, but preferably before it has had time to 
dry out. Each coat should he brought to a true plane and, excepting 
the finish coat, should he scratched in the same way as the first coat. 
Immediately before applying any coat, the preceding coat should he 
thoroughly drenched and then treated with a grout of neat cement 
mixed with water to the consistency of thick cream. This grout is 
applied with a calcimining brush and the plaster must he put on before 
the grout shows the least indication of drying. All intermediate coats 
should he mixed the same as the first coat, omitting the hair or fi Ijrre. 

Pebble-Dash Finish. For the finish coat a mixture of 1 part ce- 
ment and 9.]/2 parts coarse sand is recommended and this should 
be prepared and applied in the manner described for the previous 
coals. Jo obtain a rough cast or pebble dash finish the mixture above 
mentioned is dashed against the wall from the hand or from a paddle 
or a swab of tightly bound, pliable twigs, and adhering to the wall 
forms a rough, hard surface. Sometimes a part of the sand is replaced 

an equal amount of small pebbles or limestone passing a *4 inch 
screen and free from dust. I he mixture is taken up in the hand or 







Figure 4 9. Two forms of simple and effective scratches Th, 
low., .etcher .. m.d. of old ..w-bLd, 
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on the paddle or swab and thrown directly toward the wall; it 
should strike squarely, for if the mixture strikes the wall at an angle 
it will not adhere. After some practice, the material can evenly be 
ih tii uted o\ er t lie v all b\ this means. The texture of this finish will 

used in the mixture, and with the 
consistency, but in all cases the dust and fine particles should be re- 
moved from the aggregate. Before starting to apply a pebble-dash 
finish it is wise to experiment with small areas of surface made with 
various sized materials. 1 his may be done in out-of-the-way places in 
the wall, and later covered, it necessary. In this manner an idea of the 
various texture is obtained, and an intelligent selection is made. 

Precautionary Measures. In plastering buildings the work should 
be planned so that, it possible, an entire wall of the structure can be cov- 
ered with plaster in one day; this will tend to produce uniformity in 
the texture and color, (ireat care should be taken to keep the mate- 
rials, the proportions and consistency of the mixture, and the methods 
of application the same from day to day, for variation in one or all of 
these will produce a wall of mottled appearance. This is especially im- 
portant for the finish coat, where it is highly desirable to produce a 
uniform color and surface. Should it become necessary to stop work 
before any coat has been applied to the entire surface, the treatment to 
obtain proper bond should not be ignored. No plastering should be 
done during freezing weather. In hot weather the plaster should be 
protected from sun or drying winds; otherwise cracking and checking 
from too rapid drying may result. Protection may be provided by 
hanging a cloth six inches or so away from the wall and keeping this 
damp until the paster has well hardened. 







Figure 50. Concrete Block Com Crib on the Farm of C. D. 
Babb, near Wagner, Illinois. Mr. Babb has two cribs of this type 
which have been in use for two years and are giving satisfaction. 
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a saving in materials by reducing the roof area. Concrete gutters may 
easily be formed on the eaves of concrete roofs, adding a desirable fea- 
ture to the rool without the disadvantage of iron gutters, which rust 
out after a few years of service. 

Types of Roofs Suitable for Small Farm Buildings. Flat roofs 
are the most simple to construct. They meet all of the requirements 
ol small farm buildings, and at the same time are capable of high archi- 
tectural development and may be built with less concrete and more 
simple form work than concrete roofs of other types. Gable roofs are 
a little more difficult to build than flat roofs, but where desired, these 
may successfully be constructed. Roofs having four sides sloping from 
a ridge or center may be successfully constructed if especial care is 
taken to get sufficient reinforcing metal correctly placed at the ridges. 

Such roofs have a tendency to crack at the corners unless adequately 
reinforced. 

For buildings where the roof span does not exceed 8 feet, the unit 
beam and slab roof described on page 123, in connection with the hog 
shelter house, may be used. Such roofs have very few, if any, advan- 
tages over monolithic roofs, however, except that they may be removed, 
should occasion require. 

Cement asbestos shingles put on wooden framing have been quite 
widely used during the last few years, and these make good, durable 
roots. Cement asbestos shingles resist fire from without, but because 
of the wood rafters and sheeting, they are not proof against fire from 
within. 

Flat Slab Roofs. Table F shows the thickness of slab required 
for concrete roofs of various dimensions from 4 feet square up to l(i 
feet square, and Table G gives the amount of cement, sand and stone 
(screened gravel or limestone) required for roofs of various sizes and 
thicknesses. Table II shows the size and spacing of reinforcing rods. To 



Table F 



THICKNESS OF ROOF SLARS IN INCHES 



Width in Feet 
Between Center 
Lines of Walls 



4 Ft, 
G Ft 
8 Ft 
10 Ft 
12 Ft 
14 Ft 



16 Ft 



LENGTH OF ROOF IN FEET BETWEEN CENTER LINES OF WALLS 



4 Ft. 



In. 



6 Ft. 



In. 



2^ In. 



8 Ft. 



2 \4 In 
2J/3 In 



10 Ft. 



In 



2 )A In. 



3 K> In. 



12 Ft. 



2 y 2 In. 2 y 2 In 



In 



3* 2 In. 3% In 



In 



In 



14 Ft. 



2j/£ In. 
3 In. 



.) 



In. 



16 Ft 



2'A In 
3 In 



In. 4 In 

In. 4A In 

4 ) 9 In. 5 In 



5)4 In. 
6 In. 



Load = Weight of roof + 50 pounds per square foot. 
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directly below 14 feet, and horizontally opposite 12 feet, we find the 
recpiired thickness of the roof to be 4* 2 inches. By reference to Table 
G the quantities of materials required are easily obtained. The size of 
the roof over the eaves is 14 feet by 10 feet. The table is divided into 
three parts showing respectively the amounts of cement, sand and gravel 
required for roofs of various sizes. The upper portion of the table 
gives the number of sacks of cement required and those below it give 
the number of cubic feet of sand and gravel or stone necessary. By 
referring to the table we find that the roof will require about 21 sacks 
of cement, 52 cubic feet of sand and 84 cubic feet of gravel or stone. 



Table H 



SPACING OF REINFORCING RODS IN INCHES 






Width in Feet 
Between Center 
Lines of Walls 



4 Ft 



6 Ft 



8 Ft 



10 Ft 



12 Ft 



14 Ft 



16 Ft 



LENGTH OF ROOF IN FEET 
BETWEEN CENTER LINES OF WALLS 



figures are for cross 
reinforcement; 
lower figures for 
long reinforcement 



5\i\n 

o^In 



4 Ft. 


6 Ft. 


8 Ft. 


10 Ft. 


12 Ft. 


14 Ft. 


12 In. 
12 In. 


9^4 In. 
24 In. 


8 In. 
36 In. 


8 In. 
36 In. 


8 In. 
36 In. 


8 In. 
36 In. 




G In. 


4 3 4In. 
12 In. 


4 In. 


4 In. 


4 In. 




6 In. 


36 In. 


36 In. 


36 In. 












1 1 In. 


9V£In. 
22 In. 


9 In. 


7^In. 
36 In. 




11 In. 


3G In. 




8%ln. 

8 3 4 ln. 


7%In. 
16 In. 


7 In. 




27 In. 




6V£In. 


5 3 4In. 
12 In. 




NOTE- 


• 

-Upper 





16 Ft. 



8 In. 
36 In 

4 In 
36 In 



7MIn. 

36 In. 

6t^In. 
36 In. 

5^4 In. 
16 In. 

4^In. 
8^4 In. 

4 In. 
4 In. 



Size 

Steel 



cn 

. 

c o 



X 



< 



on 

"O 

o 



c 

' o 



3* 

co 






Load = Weight of roof -f- 50 pounds per square foot. 



The spacing of the reinforcing rods is shown in Table H. As the 
roof is 11 feet 6 inches by 13 feet 6 inches between center lines of walls, 
the next larger dimension shown in the table should be used. I hese 
are 12 feet by 14 feet. By running down the left hand vertical column 
to 12 feet, then running across horizontally to the 14 foot column, we 
find that cross reinforcement (running parallel to the short sides ol the 
house) should be 5% inches aparc, and the longitudinal rods (running 
the long way of the house), 12 inches apart. Round or square %-mch 
rods should be used as shown in the column to the right ot the table. 
The roof being 16 feet long and 14 feet wide, over eaves, will require 
34 y 8 - inch rods 14 feet long, parallel to the short sides and IT j^-inch 
rods 16 feet long parallel to the long side. 









\l U.I F\KM Ml ILOIMiS oi‘ OIM'RFTR 










UNIVERSAL PORTLAND CEMENT CO. 



63 



Forms for Slab Roofs. A suitable method of constructing forms 
for flat slab roots is shown in Figure 52. 1 o insure a smooth ceiling the 

face of the planking next to the concrete should be dressed smoothly 
and tongued and grooved, although good results can be obtained with 
square edged lumber provided the edges are straight and in the same 
plane, so that no cracks will be formed between planks. Whitewash or 
crude petroleum oil applied to the surfaces of the lumber which will be 
in contact with concrete, is recommended, but if not used, these sur- 
faces should be clean and wet at the time of concreting. Clay or putty 
may be used to smooth over small cracks or flaws. 

Two-inch face lumber is recommended but lighter material may be 
used if sufficiently braced. Warped lumber should be avoided, although 
slight bows, lengthwise or crosswise will generally straighten out under 
the weight of the concrete. Lumber showing bow’ed edges should not 
be used unless the edges are redressed. All sizes shown in Figure 52 
are stock sizes and readily obtainable. Forms can be erected without 
nailing or fastening except where specially directed and shown in the 
illustration; such fastenings should be avoided as they make the forms 
more difficult to remove and mar the timber for further use. 

Erecting the Forms. In erecting forms the first step should be 
to divide the length oi the floor beneath the roof by cross lines four 
feet apart. The posts to support the roof should be spaced six feet 
apart along these lines. These may be formed if desired by tw'o 2 x 4’s 
spiked together and may rest directly on the floor if the latter is of con- 
crete or other firm material, but the better plan is to place short pieces 
of 8-inch plank under the ends of the posts. These also serve as a base 
for the w'edges which are later to be placed under the ends of the posts 
to raise them to the proper level. 

As the posts are raised, they can be braced lightly to the side walls 
and to each other. Posts on the same cross line are then connected at 
the top by 4 x 8-inch boards resting on edge, or tw'o 2 x 8's nailed lightly 
together can be substituted by each 4x8. If these 2 x 8's are of proper 
length no stay bracing will be necessary. A light cleat nailed to the 
sides of the posts and the beams resting on them, will hold the bents 
together. The top of the beams should be about 6 inches below' the 
top of the side walls, as the whole form will be trued up later by driving 
w'edges under the bottom of t^e posts. 

The stringers should be made of 2 x 4’s two or three feet apart de- 
pending on whether one and one-half inch or two-inch face lumber is 
to be used. It is not necessary to spike these to the beams. On top 
of these are laid the face planks. The tops of the latter should be raised 
flush to the top of the side walls by driving w'edges under the posts. 
These forms will support the concrete and the weight of the men dur- 
ing construction. Mixing boards or materials should not be placed on 
the roof forms, however, if any bending of the forms occurs after the 
placing of the concrete, nothing can be done to bring these back to 
their original place as any prying against them to line them up after 
they are covered will crack the concrete and spoil the work. If the 
directions given are strictly follow'ed and the lumber is of good quali- 
ty, no bending will occur. 
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The forms should be left in place at least ten days in moderate wea- 
ther or longer at lower temperatures but should not be taken down until 
all doubts have been removed as to whether or not the concrete can sup- 
port the loads to be imposed upon it. In removing the forms the wedges 
may be knocked out between the posts and the bents carefully let down. 
The face planks, if not very carefully prepared, may give some trouble 
by sticking, and may have to be loosened by slight jarring from a tem- 
porary scaffold. Prying against the concrete should be avoided. If 
necessary, hooks or staples can be inserted in the bottoms of the planks 
to which ropes can be attached to pull them down. 

Gable Roofs. (Size of Beam). Simple gable roofs for small con- 
crete buildings need consist only of a ridge beam and two side slabs, of 
reinforced construction; or if the building is less than 8 feet in length, 
the ridge beam may be omitted. The following table gives the size of 
ridge beam and reinforcing required for roofs 8 feet to 10 feet in length 
between walls or supports: 



Table I 



SIZES OF RIDGE BEAMS FOR GABLE ROOFS 



Length of Roof 


8 Ft. 


10 Ft. 


12 Ft. 


| 14 Ft. 16 Ft. 


Breadth of 
Beam (b) 


6 Id. 


8 In. 


9 In. 


10 In. 10 In. 


Number of 
Rods 


2 


3 


3 


4 4 


Spacing of 
Rods 


233 In. 


233 In. 


234 In. 


-A Id- 



Width of Roof 



Depth of 
j Beam 



fcize 

Rods 



Depth of 
Bea m 



8 Ft 9}^ In. 

10 Ft lOKln. 

12 Ft 10^ In. 

14 Ft \oy 2 ln. 

10 Ft 10^ In. 



V 2 In. 
Hln. 

V2 In. 



10i£ In. 

11 Yt In. 

In. 
\i x /i In. 



Size (Depth of 
Rods Beam 



Size 

Rods 



I^In. 

% In. 1 2*4 In. 



In. 

33 In. 13 In. 
yin. 14 In. 
'33 In. 15 In. 
% In. 1533 In. 




Depth of 
Beam 



Size 

Rods 



Depth of Size 
Beam Rods 



1333 In 

15 In 

16 In 
1 T J-2 In 
173(> In 




16 In. 
173^2 In. 
1833 In. 
2033 In. 

22 In. 



H In 
Y% In 

H In 

5 8 In 




T 

The ridge beam may either be cast in place or in a mold box on the 

ground 1 he latter method insures proper curing of the beam before 

1 is subjected to loads, but is objectionable because of the weight of 

the beam and the consequent trouble in raising it into place. If the 

beam is cast in position it can be made in a simple box mold supported 

on the same training erected to carry the side slabs. Concrete should, 

in this case be placed for beams and slabs at the same time, casting 
them together as a monolith. ® 

Size of Slabs. I o find t he thickness of slab necessary for a gable 
roof from S feet square to 10 feet square (between supports) refer to 
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SMALL FARM BUILDINGS OF CONCRETE 





Figure 55. CONCRETE DAIRY HOUSES. 

(1) J. M. Thalin, McHenry, Illinois. Built by owner. 

(2 C. S. McNett, Cary, Illinois. Built by owner. 

(3) Beech Farm Dairy, Coldwater, Michigan. R. C. Angevine, Contractor. 

(4) Wm. Fareman, Burlington, Wisconsin. Built by owner. 

(5) Merestead Farm. Built by owner. 













r MV URSA I, PORTLAND t KVJkVf ( O 




PART II. 



I>air> Buildings 



Jill. I til i ■ i he lie | .• t of tl f »rm • 

demanded The first ^reat requirement of t dairy huihh.iK n that 

it he scrupulously clean. I'hcre should he no decaying wood eomtru* - 
tion to serve as a breeding pi a ce for Kerins, and no * r.ulu or , f ri,r, 1M 

impossible. 






The rules and regulations of the \Yw York Hoard of llralth pre- 
scribes, ttinuiiK other things, that (I) Milk homes run d he kept <|r t .i 
and used for no other purpose than the handling of milk I ? Ih.*/ 

shall he provided with sufficient light and ventilation, wif.h Ih.ors prone, 

I V graded and w a I • i 

tight, (tt) They shall 

he provided with ad 
justahle sashes to fur 
nish sufficient light. 

and some proper 
luel hod of Ventilation 

must he installed. 

(1) .Milk houses should 
he provided with am- 
ple supply of clean 
w liter for cooling I he 
milk, Imt if it is not 
n running supply t he 
water should he 
clumped twice daily. 

(A) Milk houses must 

Is* screened properly 

to exclude flics 

I he healt It officials 

of < hu a t' o ,ii w eii i •« 

those of numerous 

of population, now require farmers dnppn _• milk 
the city to provide t fi#*i r milk houses with concrete floors, aid the trend 
in ull of tin* great dmrv communion **f the country is cleurlv toward 
all-concrete construction for such buildings. lies id r the advantage of 

cleanliness, the concrete dairy house add* great h to H< j.«ri*rd •< , 

' emeiice ot handling t lie milk and keeping i nw , at ■ , w • i pn»p« rh 

put up, constitutes the most permanent form ot < *»i <trn< f|.«n p« * n le 
It is fr«*e from the nrrrssilv ot frequent painhn. m l r*pur> and t|n< 

• tern alone is ipiite important. | lie ,|iilVr»'ii* r in cost tetwern w >*>d**n 
and concrete dairv buildings i>* in 'igniKcufit in most « n* , un i levord 
instances have been found w t»ere concrete wu* actually « heap* r th m 

wood. 
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Figure 58 . Reinforced Concrete Milk House with Overhead Water Supply Tank. 
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nation of D.nry Bttihl.Qfft Thr rn.lk fc «« .,r ofhrr .tury 
h»MMifii( be I.M ifr.l ronvmimtly with r**i;jrrt t„ the dairv hem 

>M : ‘ •* m, i.mnt'mmf . i ff mih 

»o thr n< I H.Wir. If MlM bl .lour, thr Milk hotj ir Bllit h.ifr r»o il.n. t 

^WWWW P!MP t>>r hern, an,| mint U- epwitnl by a «ol„i **11, with- 
Miif <u—rt. Many auMion'irv maintain that the a, ilk honor <h»uJ«J I** 
tiiiilt entirely arparate fro.,, fhr barn ami at ,omr rfiaUnrr *h,lr 

not cnnauirreil unwary in all <«*«, ,t ,, umU,hf,-.|! y a y.a„l ,rr- 

cautionary mraatirr, 

!f |H h>‘«t to loi afr f hr mi hotjar on rh-% at# . I ^r,ai,i.|. ami t,» i ..moly 
hiM, bruit h ilrpaftmifit relation* if, antiofi. ..f thr ro.mlrv ml, jr .t 

hon, Mint no hog pen, man tin n»h* or ofh. r un ,*mt*ry ol.,. . r ,f, ,11 






vrnmnf to thr milking tl,M,r. ,o that thr .1, thr ,„,ll hi. to Ir 

Illinois kxpr riment 

Htat in, JVtfRnw W. 

J, KnwiT nay*: 

!'■ '<|*I* »h» •ti>|i to 

< r Ihc amount ..f 

M»„r | h«, I might * *• MVr«| 

if a huh mm* ,,itr ll,g( m » 

wrn> Mr,» '«r.| in ta.k« 

«l.,nr l«n or thrrr linir, 

ow h ilay. T« iNaatral* 

Ihla. I«kr thr nmttrr of 

having thg milli mm.ui in 
• on v r „ o' a * I y loratnl 
If f hr mtlli.'r t-aror* thr 
null, of r*» h Hi* .III M 
fartlwr than nr* d i„ , that 
fnrana 1 hfrr r.ala ami far k 
ra« h milking, or twi Iva 
OmI, | wf row r»« h <lay 

If • man milk* N * »», ,t 

imar, thr valra lalmr of 
ranging « }m.I of nolk 71 
naU ami , arr\ mg I mo k 

thr rn«|it y pail MM li <la > , 

A haallon to fhr 

Wurth n I the hern in 

prrfrrahlr, an it krrpa off thr w arm fey • of’ thr «»«a \\ hrrr in a| ro„, h 

to fhr aeronil fhair of thr barn i* to in* built, f hrrr »rr a toon .-r if 
a,l\ an i a*(ra in ha afing thr «iairv ria»m un*l» r fhi* afipmai h M> n» 

the nalla of fhr i|,|»roa« h arr eietlr to M*rvr a ♦!»»** 4* |wr|MMr thr 

heavy roof over thr dairy rtMun kre|M it rta 4 anti thr omfiuain’iinvinirnf 
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V Kfinforit'ii Monolithii' Milk llouwt with 

W ifor Supplv I ink 

Hk mnf«,rrr<| inonolithn milk h<»ii««* ikivi in h/vrr .»*, wii lr 
hnind wrll gtiitnl to thr n«*ri!a of fhr 4 \ rrn l ««‘ attoil il.urv *rn, I 'W 
huihlmK I-. |n feet v inrhra by H frrt in «Ult«i«W *li mrnoi m « an«i m [ifly 

Mure than 14 frrt m bright fro,., 'be g r ee n < I line to let < tbr • f 
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It is provided willi a wider supply lank with a eapaeily ol 4d barrels or 
725 gallons, and a cooling lank of suHieicnl size to accommodate ten 
14-ineli milk cans. In case tin* owner lias a more desirable location for 
I lu* supply lank or for any reason Ik* docs not wish lo place a supply 
lank on the structure, the roof may he Iniilt directly above the milk 

room, omitting the tank. 

The foundation may lie placed without hums il the ground is firm 
enough to stand up around the excavation, which should he .‘l Icct or 
more in depth and 12 to lt> inches in width. II the ground is ol such a 
character that forms must lie used, the type of foundation shown in 
the illustration will he the most economical lo put in. In this case, the 
footing (1(1 inches wide and H inches in depth) may he put down without 
forms. The wall forms may I lien he placed directly upon the footing, 
continuing the foundation up to tin* surface with the same width as 
that of the wall above ground, or allowing il to bulge to the width of 
(Ik* footing by tilting tlx* forms. 

The work of build- 
ing the walls and roof 
may lx* accomplished 
in accordance wit h I he 
suggestions for such 
const met ion given in 
Part I. of this vol- 
ume. The met hod of 
placiugand I he proper 
spacing of wall rein- 
forcing around open- 
ings and at corners is 
shown in Figures d.», 

.‘{(I, d? and dH. The 

door and window 
• »pcnings ar<* made by 
placing temporary 
wooden frames wit hin 
t lie forms at t he pro- 
per posit ions. The sill 
and lintel projections 
around tlx* opening 
may bo formed by 
small box-like addi- 
I ions built or clamped 
into t lie wall forms as 
shown in tlx* design 
of a Monolithic hog 

r , . house, Figure HI, 

page ldd. I he vertical reinforcing should extend up about *0 inches 
above the bottom of the tank floor. 

Forms lor the floor of the supply tank may be put up as shown in 
l igure 5., oi d preh rred lh«* lank floor forms can be supported upon 
the wa.l forms il the latter arc huill substantial enough to take the weight 
ol the concrete placed in tlx* tank floor as well as I hat of the forms. The 




F/jiurtt 5V Monolithic Milk House of John Rhlnehardt, Klgin, Illi- 
nois. Thr whIIs u rc inurkctl ofl in Imitation concrete blocks* 
Dimensions, 10 feet stjunte l,y M fret in heiplit. 
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floor reinforcing should consist of h^-inch round or square rods spaced 
at intervals oi 6 inches across the short dimension of the structure (shown 
in Section B-B Figure 58) and at intervals of 18 inches parallel to the 
long dimension of the structure (shown in section A-A Figure 58). 
The ends of these reinforcing rods should be brought around the wall 
reinforcing and bent back into the floor of the tank to develop maximum 
strength. The reinforcing should be placed an inch above the bottom 
of the floor, with ends bent back above the reinforcing, as shown 

After the forms for the floor are in place the reinforcing rods should 
be laid down and wired together. One inch of concrete (of a quaky 
consistency) should then be placed within the forms and the reinforc- 
ing raised up so as to rest on the one-inch layer of concrete. Before 
this concrete has had a chance to harden, three inches more concrete 
should be put down and leveled off, and the reinforcing for the wall of 
the tank then placed. 



The tank wall reinforcing should consist 




Figure 60. Concrete Dairy House and Water Tank of Joseph E. 
Wing, Mechanicsburg. Ohio, showing the flat slab concrete roof 

with ornamental cornice. 



of 3^-inch rods bent 
in such a manner that 
15 inches of their 
length will be imbed- 
ded in the floor. 
These rods are placed 
6 inches apart, center 
to center, all around 
the tank, each alter- 
nate rod being 5 feet 
long so as to extend 
to the top of the tank 
wall, with the inter- 
mediate rods 32 inches 
long, which allows 
them to extend up 
about 15 inches above 
the floor slab. The 
reinforcing rods 
should be bent ready 
for use before the work 
is begun, and should 
be placed and wired 
as rapidly as possible 
so that concreting 
may be resumed im- 
mediately. Two inches 
of additional concrete 
will bringthe floorslab 
to the required thick- 
ness, which is 6 inches. 



The outside wall form will serve as the outer form for the tank wall, 
and the inner wall form may be used as the inner form of the tank. 
In order to insure against damage trom freezing, the inner walls of the 
tank must have a slight batter, making them 8 inches thick at the tank 
floor tapering to a thickness ot 8 inches at the roof. If the inner walls 
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Table of Concreting Materials 





VOL 
Cu. Yds 


MIXTURE 


Footings 


1. 15 


1 :2 


Foundation Walls 


2.00 


1 :23^:5 


Wall from Tank bottom 






to ground 


6.22 


1:2:4 


Floor 


0. 55 


1:2^:5 (1:2) 


Tank Floor 


1. 15 


1:2:3 


Tank Walls 


2.62 


1:2:3 


Roof 


1 1.27 


1 :2:4 



CEMENT 


SAND 


STONE 


Bbls. 


Sacks 


Cu.Yds. Cu.Ft. 


Cu.Yds. Cu.Ft. 


1.43 


5.72 


.51 


13.8 


1.02 


27.5 


2.48 


9.92 


.92 


24.7 


1.84 


49.5 ; 


9.40 


37.60 


2.80 


75.5 


5.55 


150.0 


.96 


3.74 


0.20 


[' 5.4 


.38 


10.5 


1.90 


7.60 


.60 


16.2 


.88 


23.8 


4.56 


18. 24 


1.36 


36.7 


2.02 


54.5 


1.93 


7.72 


.57 


15.4 


1. 13 


30.6 



Total 



22. GO Rbls. .4.90 Cu.Yds. 12.82 Cu. Yds. 



* Approximate amount of Reinforcing Metal required: 



800 feet of J^-inch round rods Weight 533 Lbs. 

400 feet of %-inch round rods Weight 173 Lbs. 



Total - 700 Lbs. 



The table of concreting materials will be found accurate to within 10 per cent. In 
computing the amount of reinforcing metal no allowance was made for scrap or lapping, 
which will require about 10 per cent more material than the quantity stated. 



♦ 




Figure 62 A splendid monolithic concrete dairy house built by Edward Kuharske, on his farm 
near Rockford. Illinois. This building contains two commodious milk and separator rooms as well 
as a shelter for wagons. The shelter is on the north side of the house, and prevents the sun from 
reaching the south walls of the dairy rooms. 
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Reinforced Concrete Milk House \*ith Ice Room 

A N ice room ie often a tfrrat convenience in connection with the 
milk h < *m « , ^iv i it k ra« >• « * • ■ to Mi* i« •#* for ■§«- in ' r ci*« liag lank 
Figure 53 allow* a home with a larpe milk room ami an i* e «lUiru.e room 
of ample capacity. 'Ih*- imulr diuirn (ion i of Mir milk room are » feet 

I i I# y II f. H in. Ii. in which ie located a Imtf tank a Mi 

*oare for IH I l-inch milk cu/u Thr li r room i* Hi feet ajiurr in mude 
dimefieione, and ha* a height of K fret m thr dear. giving it a cup* tty 
of 15 folic of lie. Allowing for shrinkage and cmlr, Mu# thould leave 
a eidficient quantity »o that about I I > pound* |*#-r day will be available 

for four month*. 

I Ii«- *alU of th«- ir«- room *hotild In- made double, or a wall of ven. **r 
block* may lie conet ructrd mod** of a (ingtr inoliolii hi* w all. ' lot# providing 
a free air apace in either ca*e. Double door# are provided f*»r thr i« e 
room, and *awdu*t or come cither good inoiUMng material di#»o«d »*•■ 
packed between doorc. I’liece d**«*r# id ion Id lie lined With bit 01 ©Mier 
p ,. king which v#ill Blake them .ur 1 ght I -I to the u r riMIM 

aliouM b* m i.lf in two or Mire* .. . i ion* eo th.il in r< io* mg '* • 
top only the tiret *echon Herd lie ojirned. thuc protecting the i r from 
inrud. of warm lir I he milk roan U pr*. nled *.M» i » i •■* 

the one near the ice room door la-mg u*ed re* lu lively for bin^in.’ m 
the ice and the other door being Heed for the handling of Mi. milk « me 










78 



SMALL FARM BUILDINGS OF CONCRETE 








F.gure 65. Reinforced Concrete Milk House with Ice Room 
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Directions for building the monolithic walls, floors and roof will be 
found in Part 1 of this book. The ventilators provided in the roof are 
an important feature which should not be overlooked. Plenty ot pure 
air is needed in the milk room to keep the milk pure and free from con- 
tamination. The ventilation in the ice room prevents the accumulation 
of warm air above the ice. 

For best results, the floor of the ice room should be double with a 
layer of cinders or other insulating material between. The space be- 
tween foundations should be excavated until a depth of about 1(> inches 
is reached. Four inches of gravel should then be put down as a sub- 
base for the floor and leveled off. A four-inch floor should next be put 
down and leveled off without giving it any surface finish. Alter 
placing 4 inches of cinders on top of this floor another slab similar 
to the first should be laid upon the cinders. As a precaution against 
possible cracking, the upper slab should be reinforced with a light 
fabric. Style No. 29, American Steel & Wire Company’s Triangle 
Mesh, or some similar material, is suitable for this purpose. About 
two inches of concrete for the floor should be placed and leveled ofl, 
and the metal fabric then laid down. Concreting should immediately 
be resumed to insure a good bond between the concrete below and 

above the fabric. 

The surface of the floor will not require a mortar top, but should be 
troweled off with a wooden trowel, using a small amount of mortar if 
necessary to make the surface sufficiently smooth. 1 he surface should 
be given a slight slope — not over Vg-inch to the fool toward a central 
drain. Details ot a suitable drain outlet are described on page .) t, and 
shown in Figure 70, in connection with the concrete block ice house 
design. The milk room tank and floor should be put in the same as 

those previously described. 

Proportions (See page 157). 

Foundation and base of dairy room floor, Specification I). 

Floor of Ice Room, Specification (’. 

Walls, roof beam and slab, cooling tank, Specification B. 

Surface coating dairy room floor, 1:2 cement and sand mortar. 



Table of Materials 





VOL 
Cu. Yds 


MIX- 

TURE 


Foundation 


9.03 


1 :2 V 2 :5 


Ipp Room Floor 


2.48 


1:2H:4 


Dairv Room V Rase 


1. 11 


1:2H:5 


Floor / Surface 


0.22 


1:2 


Walls 


12.52 


1:2:4 


Roof Ream 


0.30 


1:2:4 


Roof Slab 


3.03 


1:2:4 


Coolinir Tank 


1.26 


1:2:4 



CEMENT 
Bbls. Sacks 


S A N D 

Cu.Yds. Cu.Ft. 


STONE 
Cu.Yds. Cu.Ft. 


II.94I 


47.76 


4.43 


119.6 


8.86 


238.8 


3.45 


13.80 J 


1.26 


34.0 


2.03 j 


54.8 


1.38 

0.71 


5.52 

2.84 


0.51 

0.21 


13.8 

5.6 


1.02 


27.6 


18.91 


75.64 


t 5.63 


152.0 


11.26 


304.2 


0.45 


1.80 


0. 14 


3.8 


0.28 


7.6 


4.58 


18.32 


1.36 


36.8 


2.72 


73.5 


1.90 


7.60 


0.57 


15.4 1 


1.14 


30.8 



Total 

Reinforcing Metal required: 

775 feet of H-inch round rods 

150 feet of K-inch round rods Weight 

Total 



43. 32 Bbls. 14. 11 Cu.Yds. 27.31 Cu. Yds. 



290 Lbs 
25 Lbs 



315 Lbs 
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Concrete Block Dairy House with Cold Room 



A DESIGN and detail for a concrete block dairy and ice house of 
moderate size is shown in Figure 6G. The diary room contains 
two tanks, one directly above the other. The elevated tank receives 
the water direct from the well and overflows through the outlet pipe 
into the milk cooling tank directly below. The dairy room has 
a clear space 11 feet 4 inches by 7 feet 4 inches, making plenty of room 
for the separator, butter worker and work table. Three windows 2 
feet 8 inches wide by 2 feet 8 inches long admit ample light. 

The refrigerator or cooling compartment opens off the dairy room 
and is surrounded by the ice room. This compartment is 6 feet long 
by 5 feet 4 inches wide and 6 feet high, giving plenty of room for the 
storage of milk, but- 
ter, cheese, eggs and 
other farm products. 

The design of the ice 
room andcoolingcom- 
partnient has been 
worked out with the 
idea of obtaining the 
maximum cooling sur- 
face with the expendi- 
ture of the smallest 
amount of ice. This 
has been accomplish- 
ed by placing the cool- 
ing compartment 
within the ice room so 
that four sides of the 
former will be sur- 
rounded bv ice. As 

t/ 

the ice melts around 

the walls of the cool- 
ing compartment more ice can be packed in c lost to tin w < 1 1 ! to t<iK< 

the place of that melted. This arrangement of the cooling compart- 
ment partially overcomes the necessity ot carrying ice into the dairy 

room. 

The foundations for this building should be put in as directed in a 
previous section. The walls of the building are to be made of concrete 
blocks, the design being worked out for standard size (8x8xl6-inch 
block) to be laid up as directed on page 46. The partition wall between 
the ice house and the dairy room should also be made of concrete blocks. 
The cooling compartment should be made monolithic rather than of 
hollow blocks as the monolithic wall makes a much better conduc tor 
of heat and cold than the block wall. The walls ot the cooling room 
should be reinforced according to the directions given on pages 39 to 
44 as shown in Figures 35 to 38. 




Figure 67 Monolithic Milk House of Charles S. McNett, Cary, 
ill. One of a dozen concrete structures on Mr. McNett s Farm. 
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insulating material. For general information on the subject of roofs 
see pages 58 to (57. 

The door opening between the milk room and the cooling compart- 
ment is 3 feet wide x (» feet high and should be built with double walls 
forming a space which may be 
filled with shavings, sawdust, 
ground cork or some other 
good insulator if desired. The 
door opening into the dairy 
room from the outside is 4 feet 
wide and (> feet 8 inches high. 

The ice room door is 2 feet 
8 inches wide and extends the 
entire height of the building. 

It is built in several sections 
so that it is not necessary to 
open up the whole doorway 
thus exposing the ice to the 
warm air from without. 

The lintels and window 
sills may be cast in a home made mold similar to that shown in Figure 
40, page 45, or may be purchased from a local concrete block manu- 
facturer. The cooling tank in the milk room should be constructed in 
accordance with directions given on page 88 and the concrete floors laid. 

Table of Concreting Materials 




Figure 68. An Extensive All-Concrete Dairy Plant on 
the Gedney Farms, White Plains, New York. 





VOL 
Cu. Yds 


MIX- 

TURE 


CEMENT 
Bbls. Sacks 


SAND 

Cu.Yds. Cu.Ft. 


STONE 
Cu.Yds. Cu.Ft. 


Foundation 


6 . 65 


1 :24£ :5 


8.25 


33. 00 


3.06 


83.00 


6. 12 


165.00 


p>l \ Base 


1.77 


1:2 %:5 


2. 19 


8.76 


.81 


21.80 


1.62 


43.8 


Moor ) c 

( Surface 


. 36 


1:2 


1. 16 


4.64 


.34 


9 . 20 










1:2:4 


24.50 


97. 80 


7.34 


189. 00 


14.45 


39 1 . 00 


* Walls (Block) ^ . 

( racing. . . . 


• • • • 


1:2 


4.80 


19. 10 


1.41 


38 . 20 






Walls of Cold Room 


1.92 


1 :2:4 


2.90 


1 1 . 60 


0.87 


23.50 


1.71 


46.20 


Roof of Cold Room 


.82 


1 :2:4 


1.24 


4 . 96 


.37 


1 0 . 06 


.73 


19.80 


Roof Beams . . .• 


1.63 


1 :2:4 


2.47 


9.88 


.74 


20. 00 


1.46 


39.50 


Roof Slabs 


9 . 00 


1 :2 :4 


1 3 . 60 


54.40 


4.04 


190. 80 


8.00 


216.00 


Supply Tank 


3. 10 


1 :2 :3 


5.40 


21.60 


1.62 


43.80 


2.39 


64.80 


Sills 


.62 


1:2:3 


.94 


3.76 


.28 


75 . 80 

X 7 1 


. 55 


14.90 

X 7 1 



*The outside walls of the building require 931 standard 16 ;/ concrete blocks, and 

the partition between the milk and ice rooms 179 blocks. If these blocks are purchased from 
a block manufacturer the quantities of materials given for the blocks should be deducted 
from the total. One cubic yard of 1 :2 cement and sand mortar will be required in laying u > 
the blocks. This mortar will require about 13 sacks of cement and 20 cubic feet of sand. 
Total amount of materials necessary, including amount required tor manufacture of blocks 
and for mortar, 71 bbls. cement, 22 cubic yards of sand, 37 cubic yards of stone, it the 
blocks are purchased from a block manufacturer, 38j^ bbls. ot cement, 1434 cubic yards of 

sand and 22 Yi cubic yards of stone will be required. 

Approximate amount of Reinforcing Metal required: 

3900 feet 34-inch round rods Weight 

290 feet ^-inch round rods Weight 

160 feet 24-inch round rods Weight 

TTotflrl «••##•••••• t • • • • • • 



830 Lbs. 
2.50 Lbs. 
4.5 Lbs. 



1125 Lbs. 
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Proportions (See page 157). Foundations and floor base, Specification 
D. Concrete Block backing, walls and roof of cold room, roof beams and 
slabs, Specification B. Supply tank, sills and lintels. Specification A. 



Small Reinforced Concrete Milk House with 

Loading Platform 

^XTHERE it is convenient to have a platform from which to load 
or unload milk cans the design shown in Figure (>9, will give sat- 
isfaction. The milk house is 10 feet 8 inches by 8 feet 8 inches inside 
dimensions. Should it be desired, the walls may be conveniently built 
of concrete block, as the standard size (8 x 8 x 10 i concrete block will 
conform nicely to these dimensions. The platform is on the side of the 
house opposite the cooling tank and double doors are here provided. 
The door for ordinary use is at the end of the house and is reached by 
four concrete steps. The tank will accommodate fourteen 14-inch milk 
cans, being 2 feet 6 inches in width, and 9 feet in length. If concrete 
blocks 8 inches thick are used, the inside dimensions of the building as 
well as those of the tank will be changed somewhat to conform. 

The foundation and walls may be built in accordance with the sug- 
gestions previously given for such work. The loading platform should 




pl An 





extend out about Mi inches beyond the outside of the wall, and should 
be about H inches thick where it joins the wall, tapering to a thickness of 
3 inches at the outer edge. The forms for the platform may be con- 
structed easily of planks and hardly need detailed explanation. The 
reinforcing for the platform should consist of twelve ^,-inch ro«bt placed 
<» inches apart, center to center, at right angles with the direction of the 
wall and three %-ineh rods parallel to the wall, placed as shown in the 
section diagram Figure 70, one rod being placed close to the edge of 
the platform and the other two in the wall as shown. The rods for the 
reinforcing at right angles with the wall should be .*0) inches in length, 
so that they may be imbedded in the wall about 10 inches below the 
level of the platform. They should be brought tip around f he in ode hori- 
zontal wall reinforcing rod, and then bent dow n to ;i horizontal position so 
as to extend to the edge of 

the platform Thi horizon* - 



I lie I an k uim floor 

dinnld be confirm l. d >ep- v.»w 

. 1 1 . 1 1 « I \ . .ill •• r i he w .ilb are 

Completed < an diollld b. taken before laMiig the floor th« 



lal portion of these rods 

should be placed an inch be- 
low t he mi rf ace of the plat- 
form. If placed lit a greater 
dept h, t he efficiency of f he 
reinforcing will he de 

created . 




Am a precaution against 

possible settling, the lank 
should rest on a concrete 
foundation. For this pur 
pose lean concrete (Speci- 
fication K, page I >7), will 
suffice. This foundation 
should be high enough to 
bring I he lank tot he desired 
level, as indicated by the 
dimetisinriN in the drawing. 



Fable of Concreting Materials 




Approximate amount of Reinforcing required: 

400 pouo T* of ’,-iai h round rod 
.Order about 10 per cent extra to allow for waate in cutting ) 
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cinder or gravel fill beneath it well compacted, and a small amount of 
water may be used, if necessary, to aid this operation. 

Full directions for building the concrete roof will be found on pages 
58 to 07. 

Proportions (See page 157;. 

Foundation, body of floor and platform and steps, Specification D. 
Walls and roof, Specification B. 

Tank floor and walls, Specification A. 

Surface coat for floor, platform and steps, 1 :2 cement and sand mortar. 



Concrete Block Milk House 



^HE concrete block milk house, shown in Figure 72, is designed to 

meet the conditions where a small house is desired, equipped with 

cooling tank, but without water supply tank or ice room. This structure 

is 10 feet 8 inches by 8 feet 8 inches in outside dimensions, and is made of 

standard 8 x 8 x 10-inch concrete block. The cooling tank is 2 feet 6 

inches b\ 8 feet 8 inches in inside dimensions, and has a capacity of 
fourteen 14-inch cans. 



1 he roof shown has a wooden frame, although a concrete roof built 

as directed on pages 58 to 0/ would be preferable, the wood roof only 

being shown to illustrate the method of plastering the walls and ceiling. 

I he wooden roof frame is covered with cement shingles or ready roofing* 

the former being superior to the latter because of their permanence and 
fare-resisting properties. 



ooth, pre- 



1 he inside walls of the building should be finished up sr 
fora ,ly plastered. Metallic lath should he attached to 'the under side 
of the roof and the ceiling plastered up. The surface of the plaster 
should be made smooth, and all corners round, so that it may easily be 







i fin re 71. Dairy House of Wm 

Built of home made blocks made in a mold of M r^’ 
manufacture. Adr. Stoll 8 own 
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Table of Concreting Materials 






Footings 

Walls (Block)* 



Mortar 

Sills. . . 



Platform 

Floor 
Tank. . . . 




Base. . . 
Surface 
Base. . . 
Surface 



Cu. Yds. of 
Concrete 


MIX- 

TURE 


CEMENT 
Bbls. Sacks 


SAND 

Cu.Yds. Cu.Ft. 


8TONE 
Cu.Yds. Cu.Ft. 


3.3 


1:2^:5 


4. 10 


16.40 


1.52 


41.0 


3.04 


8.20 


270 BIks. 


1:2:4 


5.93 


23.72 


1.78 


48.0 


3.50 


94.5 




1:2 


1 . 43 


5.72 


1 .32 


! 8.7 






5.25 


1:2 


16.90 


67.60 


5.00 


135.0 






.06 


1:2:3 


.09 


.36 


.03 


.8 


.05 


1.35 


.30 


1 :2 1 /2'-5 


.37 


1.48 


.14 


3.8 


.28 


7.56 


.04 


1:2 


' .13 


.52 


.04 


1.1 






.58 


1:2 Y 2 :5 


.72 


2.88 


.27 


7.3 


.54 


14.60 


.12 


1:2 


.38 


1.52 


11 1 


3.0 







1.15 


1:2:3 , 


2.00 


8.00 


.60 


16.2 


.88 


24.0 



Total 

*Body of Block 1:2:4 mixture. 
Facing 1 :2 cement and sand mortar. 



32.05 Bbls.. .9.81 Cu.Yds. 8.29 Cu.Yds 




f 



Steel required for Tank: 

24 ^j-inch round rods 2 feet 2 inches long 52 Linear Feet 

17 ^-inch round rods 3 feet long 51 Linear Feet 

11 H - inch round rods 9 feet 4 inches long 103 Linear Feet 

Total 206 Linear Feet 

W eight 35 Pounds 

(A few feet additional should be ordered to allow for waste in cutting.) 



Design for Standard Milk Cooling Tank 









'Til 



k accompanying illustration shows a standard design for a milk 
cooling tank. It will lie lound convenient to construct all cooling 
tanks wide enough to accommodate two rows of cans. Where the 
standard H-mch cans are used, this width should be about 2 feet 6 inches, 
i lie desired capacity is obtained by varying the length of the tank 

The design shown in Figure 73 possesses a number of advantages 
I he tank is arranged at a distance below the floor which allows the 
operator to lift the cans with ease by obtaining a maximum purchase 
at the point where the cans are hardest to raise-just as they are leav- 
ing the water. It is recommended that the floor of the tank be 8 inches 
below the floor of the milk room, and that the tank be made 20 inches 
in ep h Inside. The standard size milk cans, when resting on the 
bottom of the tank, will then be surrounded by water up to the neck of 

precluded. 3 "" ' P ° SS,, ’ llity of the water entering the cans will still lie 

T , T i le tan , k * n< l walls should be concreted .at one operation 

rhe floor of the tank should be 6 inches thick and the walls 4 inches 
thick. Reinforcement should consist of kf-inch round rods spaced as 
shown in the illustration. Ten longitudinal rods are required the^e 
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being spaced 7 inches apart in the walls, and II or 12 inches apart in 
the floor. The crosswise reinforcing rods (which are bent up into a 
‘ 1 shape as shown in the section) are spaced 12 inches apart. The 
ongitudinal rods in the walls should extend around the tank as bands, 
care being taken to lap the ends ot these rods for a distance of 24 inches. 
1 he reinforcing should be securely wired together at all intersections. 

( oncrete for the tank should be mixed in the proportion of 1 sack 
° cement, to 2 cubic leet ol sand, to 3 cubic feet of screen gravel or 
stone (Specification A, page 157), mixed with enough water to give it a 

__ | | , • ,» _ ] | ... # f over which the milk 

cans must be fitted, should be reinforced with a piece of 4-inch channel 

iron anchored in the concrete by 34-inch bolts with heads counter-sunk 

in the channel, as shown in the section through channel. These bolts 
should be spaced about 2 feet apart. 

Care should be taken before concreting to see that a firm base is 

provided. It the ground below the tank has been disturbed recently 

or, li lor any other reason, it is not firm, it should be packed down with 

the use of water, if necessary, and a 0-ineh fill of cinders or gravel put 

*“• , gllg ™ ce in securing a good foundation for the tank occasionally 

fill'T* r °"u e ’ ? S - , ie sett,ln g ol the ground beneath any portion of 
the tank will subject it to heavy strains. 
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Concrete Ice Houses 

T^IIE farm ice house is coming to he considered more of a necessity 
J- than a luxury. During the heat of the summer the souring of milk 
and the running of butter are not only an inconvenience, but in many 
cases mean the loss of considerable profit. Where ice is easily obtain- 
able from lake or stream, the ice house is generally a saver of money 
on the dairy farm, not to mention the added convenience. 

The first essential of a good ice house is insulation against heat. 
To insure this the walls and the floor and even the roof of the ice house 
are built so as to include one or more layers of an insulating material, 
and ventilators are provided in the rool to prevent tin* acc umulation 
of warm air underneath. Alineral wool, charcoal, cork, leit, paper, 
sawdust, cinders and air which is confined, are the more common 
insulators. Insulating materials are always much more effective when 
dry than when wet, and for this reason it is important that the house. >e 
constructed of materials which will not allow moisture Irom the melting 

ice to reach the insulating material. 

A wooden ice house is usually an unsightly structure after it has been 
up for a short time. It is generally warped and out ot shape, and the 
sills and lower timbers decay rapidly from the dampness caused by the 
melting of the ice. Steel rods or struts used to brace such buildings make 
o-ood conductors of heat from the outside with a resulting loss ot ice 
through shrinkage. Insurance companies consider wooden ice houses 




Figure 75 Concrete Block Icc House Echo V alley Faro,. Henry Hanson, proprietor. Odeboldt. Iowa. 
Built in 1907 by the owner. Size, 16 feet by z-t leer. 
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pour fire risks, and buildings of this kind seem to be attractive objects 
for lightning. I 

A concrete ice house is a good investment because when once properly 

constructed it will last for an indefinite period and will not warp out of 

shape, blow down or be destroyed by fire. The additional expense of con- 
crete construction, if there be any, will be entirely compensated during the 

first few years by the lower cost of up-keep and the freedom from repairs. 
Capacity of the Farm Ice House. Solid ice weighs about 56 

pounds per cubic foot and averages about 40 pounds per cubic foot 
allowing for voids between cukes. On this basis a house 10 feet square 
and 10 feet in height would have a capacity of <0 tons, if carefully 
packed. I his quantity will be found sufficient to take care of an aver- 
age consumption of 500 to 700 pounds per week, for six months, allow- 
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ing liberally for shrinkage. Fifteen to twenty tons should be about the 
minimum capacity of the average farm ice house, and where plenty of 
cold water is not available for keeping the milk cool and for other pur- 
poses, it is advisable to build the ice house larger. 



A Concrete Block Ice House 



P GURE 70 shows the design of a small concrete block ice house 
with walls having two air spaces. 1 he inside ot the building is 10 
feet square by 10 feet in height and will hold from 1.5 to 20 tons ot ice. 
The outer wall is constructed of hollow or air space concrete blocks and 
the inner wall of solid concrete veneer block. The floors and root are 

also of concrete. 



The foundation must go down below the frostline, and should extend up 
to within 10 inches of the ground line, at which point the first course <>t 
blocks should be started. The 
air spaces in the walls are thus 
brought down below the ground 
line, which insures better insula- 
tion against the heat than would 
be possible otherwise. 

The walls have double air 
spaces and consist ot an inner 
wall of solid veneer block 1 inches 
thick and an outer wall ot 8-inch 
hollow' block. There is an 8-inch 
air space within the two block 

walls. For maximum efficiency the hollow blocks should be of a <<>"- 
tinuous air space type similar to the Anchor block The inner and 
outer walls must be tied together with metal ties made of strap iron 
or similar material at trequent intervals. 




Figure 77. Common Clamp for closing ice house 



9 9% ~ m . T . - 

doors. A good clamp is very essential in keeping 



out air. 




xrvt ^ 7f) Monolithic Ice House of John Dowe. Grafton, W is- 
Fl ionti£* Silfe of ice room. 10 feet by 12 feci. Built by the owner. 



('are must be 
taken to have the 
ties between the inner 
and outer walls extend 
only to the air space 
in the outer blocks, 
not continuing 
through to the outer 
surface, as steel is an 
excellent conductor 
of heat and cold and 
would readilvconduct 
heat from the outside 
into the ice chamber. 
The space between 
the blocks maybe filled 
w ith ground cork, dry 
shavings or sawdust, 
or left without filling. 
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Concrete Poultry Houses 



HETIIKH raising a fea chicken* for table use, or running an ex- 
tensix r poultry farm, there »* generally a paid margin of profit 
m poultry. The profit , liowr\rr, varies in amount ac'corduig to the 
fiot'ial 'i or unfavorable circumstance# undef a hu h the foals are 

raj.srd and marketed, Briefly, poultry profits depend u|am the follow- 

nu essentials: ; J || | " H T f| f fr,? I 1 

I 

JB- ~ ~"5 - 1 ' | J j 

H i^^^^VjfeJhntc'ii and rear chlfllMHk a ‘ I | I .« 

(♦I A vailaluli t y of market «. ® :: * t 



In tii« present chapter only the first of the above requisite* aill lie 
dca t U.th. disc ussion 0.1 the Other three being mil only outside the aoupe 
of this luK klrt, but oov ered in a eomplete and comprehensive manner 
in various Experiment Ktatiou bulletins. f J I l; : 



I lie poultry bouse should lie 

•*; , “ lti < «" « »• « muralh .... : < d a it h I 

1 ‘d th« lions, houl.l !.. .... U ns, ,,f 

u" { !i 1 »T M , ; ** ,ov ' d * 1 *# «*uth exp,**ure to insure plenty olaunlidit 

1 biddings ahnl, hoc the south get the latest exposure to the ll'l 
jay .v and at. aariner, dryer and more . heerful than building* not so 

4 Xl •-"••• -I* n «*x , ►• •• hi « as 

■MIBMi tnurtutui to afternoon sun T If 
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mti«t hr f«| thfrr tifiirv «n«l Wtlifnl I#II4 r wh .lay, 410 1 thr hm *r clranrti 
tjfyr <l.»<! ‘ ♦ * ‘I n##»l a* fllfttnl ha' 1 , 'hr lAVin^ f;l r» n 4 »w ¥ *p+ bjf 

•’••vriili'lif I « » Hrfl, r** 4 i| l| III till On til t ln,( til la 4 if ||t lh> n<nrr |i( a 

f«W '■ ' 1 > 1 1 •: • T >: 

Kr«|Uirenrtrnft of 4 <#«**! Poultry llouw Hir two gv*»t rr. 4 .o- 

•itr« «.r a k«mmI poultry >»#.•»»• ar«- pi# nfy of utiili jhl ami mi « 

u( purr air, \* a rtilw. poui 1 ty i m k oi M. trnt v* nUl »f m.m wl> hit 

far morr im|M«rt ant than warmth IVotf of <or im t r . th.* It. ai h of 
■hr poultry, Ini' ' Ur- mffmngrtntfit « u *|.^*r nnl limit %» fnn »i 1. 1 | » 

l#r •W*h ’ha» «lr»«f f 4 will ’»•* avm< .-•! |..»rli< .1 trly in th , f the 

t'» I » i 'Wpna* ’ in poultry buiww, raj • • / 4wrti| awM * <wt 

I 

friit# mf*rr«*«(, linwi-vi f, that whil# a ho»» w Without | »!•• > I » of m ii i'il i» 
lialtlr to fwi «|wmp an<l ilrr.try , a Iumim (out aim ». j < ..... ^ t i a : 
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Station, Professors Hal pin and Oooek give ( lie proper amount of window 
spa*'** as one square foot of glass to ft *n rt < h*i» or sixteen square ft*et of 
floor spare, and t lit* amount t *f elotli »' one square f * *« » t to eight or ten 
square feet of Door spate, l‘rt»fessors Hire ami lingers, in Bulletin 
No. ^74, by Cornell l uixersity, reeomniend one square foot of glass 
surface for a I tout 1<> feet of floor area w here the windows are properly 
plated, and used in conjunction with some other means of ventilating, 

1 he same Bulletin says: “The time when sunshine is most needed is 

when tiie sun is low- _ ^ M |, j || : j 

est. from Sej >t eml >er * || X I ” I is 

*lst to Mart'll *lst. 

Figure KM shows the 
extreme points w hieh 
the sunshine reaches 

during t his period, 
through a four foot 
window plaeed with 
the top 4 feet, (» feet 
and 7 feet high, re- 
flectively. With the 
highest point of the 
w indow at 4 ft*et , 1 he 
dircet sun sfays would 

farther 

Back than W feet ; at ti w * nott * 

feet it would shine Is 1 ^ feet back, and at 7 feet it would strike the 
Bm k side «»t the house u little above the floor, lit \ erv narrow houses 
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space per hen, but one hen will not thrive in a pen 2 x l 2 feet. In the 
large pen, each one has a chance to wander about over the entire floor 
space, thus getting more exercise. As the number in the Hock becomes 
less, the amount of floor space per hen must increase, and anyone keep- 
ing eight or ten hens should allow at least ten square feet of floor space 
per hen, unless he is prepared to give special attention to cleaning and 
bedding the house. A crowded condition in a poultry house is re- 
sponsible for lack of winter egg production.” 

Cornell bulletin Xo. 274 says, “The best net results appear to be 
secured when fowls are allowed four or five square feet floor space each. 
Small flocks lay better than large flocks. While ordinarily we may 
expect to get more eggs from a small flock than from a large one it is 
also true that every time we double a flock we divide the labor. Fifty 
to one hundred fowls seem to be about as many as it is safe and eco- 
nomical to keep together in one pen as a unit.” 










Figure 86. 
the light, 
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Reinforced Concrete Poultry House for 

Several Flocks 



T'HK noiuiltthic bon w. «hown in hi gurr ft*, may L.« built with a» 
few or a* many mrtMrtn m d»**ir»*ii to ii'romRimUtr my iimu^rr ot 
lodw, Am •Iiowii, thifl ttjmltry hoiute will furnnh . ju.tr* *-r* for ft vr rt*»* k« 
of about fM bird* earh. 'I In* Jioultry ('Dmitri Went* r« h « on lilt of U room 
Mfret H iurhr** wide ami I f frrt long, with a •« ratrhift/ pen of thr « h m 
width and ft frrt long on thr aouth »n|r. I' hr •« rati hing pen i* ih* ngned 
with a low roof with large gfa** window* on top m i m ^ it « irm an«l li^ht 
ami providing an merllrnt plartt for the chicken* to *« ratch and ;»i* k u„> 
Ihrir food during Cold and ditagrreuhle weather, 

Thr paeeageway 
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i«h light, a* in t hr pr» - 
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Figure mm, and Figure 

Hit, wrt ion A \. I hr 
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high and * f* • 1 ft 
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one operation, hut if this is impossible it may be built in sections taking 
care to secure a good bond between the old and the new concrete wher- 
ever tiie work lias been discontinued. The method of joining old work 
to new is described on page 30. 

In completing the side walls and the back wall the reinforced girders 
spanning the passageway should be cast in place. These girders are 
8 inches deep, 4 inches wide, and 4 feet 4 inches long, and require only a 
simple box mold. The girders should be reinforced with two '^-inch 
rods placed one inch above the bottom, and four 2^-inch stirrups placed 
as shown in section A-A and section X-X, Figure, 89. The %-inch re- 
inforcing rods should be long enough to be securely anchored in the 
concrete at both ends of the girder. When these girders are placed in 
the walls the tops should be flush with the top of the walls. All of the 
walls should be reinforced according to the standard reinforcing direc- 
tions given on pages 39 to 44, with the modifications shown in the figures. 

\ ertical reinforcing rods in the walls should extend about 6 inches 
above the top of the wall for the purpose of joining the roof reinforcing. 
If the end walls are not constructed at the same time as the side walls, 
corner reinforcing should be placed in the side walls so as to extend into 
the end walls when they are concreted later. 

The construction of the building will be found more simple if the 
scratching pen roof and the front wall above it are left until the com- 
pletion of all the other walls. Forms for the scratching pen roof should 
only consist of a tight floor of boards, a suitable wooden frame for mak- 
ing the opening in the top of the roof, and a small mold box for casting 
the eave. The wall above the scratching pen roof requires only a simple 
wall form with frames in it to produce the desired window openings. 

I he most economical manner of casting this roof wall is to provide a 
form lor just one section and to take down the form and move it to the 
next section as the section previously concreted becomes strong enough 
to warrant removal of the forms. 

II this method be used, the lengthwise reinforcing should not be dis- 
continued at the 1 end oi each section, but should run continuously from 
one end oi the roof to the other, the roof only being broken where 




building i» occupied by the owner. w r n ve nocks. 1 he center portion of tl 
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necessary, and there lapped in accordance with the suggestion made 
on page 140. The roof slab is 3 inches thick and is reinforced with 
34-inch rods spaced 6 inches apart, center to center, the entire section 
of the roof; and 34-inch rods spaced 4 inches apart, center to center, 
the short way of it. These rods should be wired together and placed 
in the roof in accordance with suggestions on page 05. 

The wall above this roof should be 4 inches thick, reinforced as shown 
in section A-A, Figure 89, with two 34-inch rods running lengthwise of 
the wall one inch above the bottom of it, and with corner reinforcing 
extending up from the scratching pen roof and extending from the wall 
into the main roof above. Additional reinforcing should be placed 
around the windows as suggested on page 41. Section Y-Y shows the 
method of joining this wall to the partition walls. 

The main roof of the house should be constructed in accordance with 
the suggestions furnished in the section on roofs, and the forms shown 
in Figure o'i will be found suitable for use in this case. Reinforcing 
consists of 24-inch rods placed 4 inches apart, center to center, the long 
way of the roof, and %-\i\c\i rods spaced 18 inches apart, center to center, 
the short way of the roof. Although this roof may be constructed in 
sections in the same manner as that suggested for the small roof below, 
the reinforcing should be continuous from one end of the roof to tin* 
other. Great care must be taken in joining one section of the roof to 
the other to obtain a good bond between the old and new concrete. 
(See page 65.) ( are should be taken to discontinue roof slabs directly 

over the center line of the partition walls which support it. 

Proportions (See page 157). 

Foundations, footings and walls. Specification D. 

Floor, Specification C. 

Roof girders and slabs, Specification B. 



Table of Materials 





MIX- 




ONE 


ROOM 




EACH ADDITIONAL ROOM 




TURE 


“Con- 

crete 

Cu. Yds 


Cement 

Bbl*. 


Sand 
Cu. Yds. 


Stone 
Cu. Yds. 


Con- 

crete 

Cu. Yds 


( 'ement 
HbU. 


Sand 
Cu. Yds. 


Stone 
Cu. Yds. 


Footings and 
Foundations 


1:214=5 

1:234:5 

12:4 


0. 04 


7.85 


2.78 


5.56 


3.33 


4.33 


1 . 53 


3.00 


Walla 


4.02 


5.22 


1.85 


3.70 


2.58 


3. 36 


1. 19 


2. 38 


Roof Slabs 


2.04 


4.G2 


1.29 


2.59 


2.75 


4.32 


1.21 


2. 12 


Floor 


1 :2j 2:4 

1:2:4 


2. 55 


3.72 


1.30 


2.09 


2. 55 


3.72 


1.30 


2.09 


Girders 


.03 


. 05 


.01 


.03 


.03 


. 05 


.01 


.03 


Totals . . 




21. 40 


7.23 


13.97 




15.78 j 


5.24 


! 9. 98 








Bbls. 


Cu. Yds 


Cu. Yds. 




Bbls 


Cu. Yds.jCu. Yds. 



Approximate amount of Reinforcing required: 



FOR ONE ROOM 

1485 feet ?g-inch rods Weight 558 Lbs. 

283 feet 1 4 -inch rods.. . .Weigh t 4S Lbs. 

Total 606 Lbs. 



FOR EACH ADDITIONAL ROOM 

1248 feet J-g-inch rods Weight 108 Lbs. 

290 feet ?4-inch rods Weight 50 Lbs. 

20 feet J 2-mch rods .. .Weight 14 Lbs. 

Total 532 Lbs. 



(Add 10 per cent additional to allow for waste.) 
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Concrete Block Poultry House 

TN putting up a poultry house the owner frequently has in mind 
future additions or alterations to give the house greater capacity. 
The concrete block building shown in Figure 93 is designed to accommo- 
date a flock of thirty-five or forty chickens, but is so planned that it 
may be enlarged to accommodate any number of birds desired, by simply 
adding additional rooms of the same size onto either side of the structure. 

The poultry compartment is 11 feet 8 inches from the hallway to the 
front, and 12 feet 4 inches from side to side. The hallway is divided 
off from the poultry compartment by a cement plaster wall, directions 
for the building of which will be found on pages 52 to 57. Light and 
ventilation are provided in the poultry compartment by a large window 
in the front, (> feet 8 inches in height and 5 feet 4 inches in width. 
The window which should swing on a vertical axis or from hinges at- 
tached to the top of the frame, should be covered with heavy muslin 

or light canvas. 

Two doors are shown leading into the house from the outside, but 
only one is required if just a single section of the house is built. It 
more than one section is built it is convenient to have a door at each 
end of the hallway. It is also necessary to provide a door between the 
hallway and the poultry room, although none is shown in the figure. 
Light is provided in the hallway by a glass window 2 feet 8 inches 

square, for each section of the house. 




Figure 92. George Rosenhauer’s Poultry House. Early. Iowa. In spite of outside cold the fowls 
l^cpt in good condition and lay all winter. 
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The foundations, floor, walls and roof of the house may be constructed 
in accordance with the design shown in the figure and the general direc- 
tions for such work given in the first section ol this book. T he root slab 
is 5 inches thick, reinforced with ^-inch round rods, spaced 7 inches 
apart from side wall to side wall, and bg-inch round rods 18 inches apart 
f r(fm front to back. The 3^-inch rods should be placed 1 inch above 
the bottom of the slab, and the %-inch rods laid on top of, and wired to 
them. The lintel above the window opening on the front side of the 
house should be 0 feet 8 inches in length, reinforced with two %-inch 
round rods placed one inch above the bottom ot the lintel. 

The concrete roosts, nests, and dust box should be constructed as 
suggested under the head ot “Interior fittings ot Poultry Houses, pages 
113 to llfi. Openings are left in the cement plaster partition between the 
hallway and the poultry compartment through which to gather the eggs 
without entering the room with the poultry. I hese. openings ma\ be 
covered with a wooden or screen door, or a number ot individual doors, 
to prevent the hens from coming out through them. 



Proportions (See page 157.) 

Footings, Specification 1). 

Body of Blocks and Single Course Floor 
Roof, Specification B. 

Lintels, Specification H. 

Plaster Partition and Surface (’oat for 
and sand mortar. 



, Specification D. 



Concrete Blocks, 



1 cement 



Footings 



\ Body 



Table of Materials 




Blocks . c , 

( Surface. . . . 

Lintels 

Roof. 

Plaster Partition. . . . 
Floor 






VOL. 
Cu. Yds 


MIX- 

TURE 


CEMENT 
Bbls. Sacks 


SAND 

Cu.Yds. Cu.Ft. 


QO 


1 :2f^:5 


6.42 


25 . 68 


2.40 64.80 




l-.i'A :4 


7.34 


29.36 


2.70 73.00 




1:2 


1 . 55 


6.20 


.46 12.42 


.31 


1:2:3 


.54 


2. 16 


.16 4.32 


3. 85 


1 :2:4 


5.82 


23.28 


1.74 47.00 


.42 


1:2 


1.30 


5.20 


. 39 10. 54 


2.06 


1 :2f£:4 


2.86 


11.44 


1.05 [28.30 



STONE 
Cu.Yds. Cu Ft. 

4.77 128. 80 
4.32 116. GO 



.24 

3.43 



6. 50 
9.28 



Total 



1.69 45.60 



25.83 Bbls. 8.90 Cu.Yds. 14 45 Cu.Yds. 



Approximate amount of Reinforcing required: 

650 feet %-\nch round rod Weight 24o Lbs. 

(Add about 10 per cent additional to allow for waste.) 
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rtnif girders which in turn supjairt the roof slabs. The wall on tin* long 
suit- i*< tin building is broken into two panda Indwecn which is pla<*t*d 
a (i»l umn slotted as shown in tlu* illustration. This column is added 
for tlu- sake of apjtearance only, and if it is desired to omit the column 
an expansion joint should be left at this point as directed on page 8t* 

I he end walls are toiigued to the hack wall as shown. The slab above 
the i n« u ha tor cellar is S inches in thh'knesg and is reinfort'cd with fl- 
inch rods spaced 3 inches, eentcr to ceuter. across the short wav of the 
slab, and idaiul *4 inches, center to center, lengthwise of the slab. Forms 
lor t he slab should be const ructed at t he same t ime as t hose for the walls 
and the slab ami walls up to the slab, concreted at the same time’ 

I lit back wall of the building may then be carried up to the naif line 

If the roosts are placed in the loft above the cellar roof, the roof 
slab will serve as a dropping board. The roof girders are I* inches 
wide and Hi niche* deep, reinforced with four Vii.ch r,*ds placed |U 
Inches back from the Corners as shown. They are cast in place j„ UIO |J 
boxes a| tat same lime as l lie roof slabs 



Froport ions (See page 157). 

Foundations and C olumn Footings, Specification 1 1 
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Interior Fittings for Concrete Poultry Hounen 



b loors. A concrete Hoor iv a verv devirahle fc.it lire in a poultry 
houve, l»eing durable arid ra t- proof, and ea vy to keep clean 1'he floor 
may conveniently be laid a* noon av the foundation m in place, following 
closely tlie ilir«« tioM given in the v*« hmi on < .»ncr* Floors pagm 
i'i to <i6. The floor should be placed at a sufficient height above tin- 
level of th** ground to prevent H«t»*r from running in and the «urfu* e 
nhould l»e troweled « | »*i t ♦* smooth, to facilitate (’leaning. 

T he concrete poultry hoove floor nhould never be I< ft hare hut vhould 
he covered with ahout three inchev of valid or Soft dirt. I tin ihoul l h»- 
•laci-d ,ii often a* nr< enaary to keep it frevh . .1 < ban at all » 

»e valid should he covered with ox to ten im hrv of »tr • ,* in tli.- winter 
lie* idea providing warmth for the fowl*, the vtruw make* it tm r >«ary 
for them to scratch harder for their feed, giving them needed exrrei*« 
during cold weather. 

Sand Hath. If it i* im|M>wihlc to venire i.md in nifHrimt «|ii»ritif> 
to live on the entire floor, a space lf*.> fret vipiure should b« rurlnl off 
one corner of each section of the home, to be m««| a* a van* I h.itti 




in 



for the fowls. I hr sum! within tin- curbing diould he kept tlr> j»m! 
clean, and in case sand iv not available, finely powdmd avhr* are *one 
times mihvt it uted. I he principal objei tion* to mhev, however, arc th ii 
they are likely to contain sharp partidev which have a temlen* y t.* 
cut the down on the fralhrrv, mid that tlicir sttra* lion for nomNir* 
mukcv it neccvvary to change avliev oftmer than sand. 
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Fidur*. 98 Mold for making individual hen's nests for outside 
use. Hens do not abandon lice proof nests and chicks do not 
become the prey of a legion of hungry lice. 




-Figure 99. Concrete Hens* Nests and Molds of John Christensen. St. Churirs, 111 nois. Vf old 
made by B. M , Bangs & Co., Lake Mills. Iowa. The two objects to the left are the outer and inner 

molds, while front and back views of the nests are shown to the right. 
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project Iicyond tlu* upper nests as shown, making it |a»ssihlc for t he* 
liens to fly to the higher nests without difficulty. *1 

I he l*«it tmn boards for the nests are cast separately a* ahow n in Figure 
97, the slah being I inch thick with a projection across the front .‘t inc hes 
thick. 1 his projection serves as a perch for tlu* lords to light upon ami 
prevents the <*gg> from rolling out of tlu* not. Tlu* liottom of tlu* nests 
slip iu between the partitions, and arc* supported hy little* concrete 

lugs which slip into mortices 
cast in tlu* partition. At tlu* 
rear of t lu* room, directly hack 

of tlu* nest s, there should he 

an alleyway 4 feet wide. Hy 

means of hole's in tlu* partition 
wall, it is |M»ssihle to remove 
tlu* eggs from the nests from 
this alleyway. 

Figure 99 shows a concrete 

nest for outside* use*. Such 
nests ale* Valuable because 
they can he* placed anywhere, 
are water-proof and Venn ill- 
proof, and are* practically un- 
breahahle. The f o r in s for 
making these neats are uiaiiu- 
factored hy li. M, Hangs, 
Lake* Mills, town. 





^ a* ft tOO CuitiTftr Puultiy Ht»uar of C» W Hoyu 
UB1. C Ilk' ago iY incut pl«ii» iigivtruiHion un woven 
wuc Utli au|i|Mtiitd by « liMiitf WKuk at umnsif 
mlunmi and 
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Concrete Hog Houses 

TMIE United States raises nearly one-half of the world s supply of 
swine. The price of pork has advanced steadily during the past 
two or three decades, and the future trend of figures will undoubtedly 
be upward. The increasing value of pork products should find hog 
raisers alert to stop every loss. It is at once an argument for hog saving 
as well as hog raising. With the proper care and attention, and the 
hogs housed in healthful and sanitary quarters, there is no reason why 
much of the annual loss of swine flesh cannot be stopped, and the prof- 
its of hog breeders proportionately increased. 

F. (i. Moorhead, writing on the present campaign to stop the need- 
less slaughter of young pigs in Iowa, says in a recent number of the 
Technical World Magazine : It was the average of twenty-live pigs 

lost on each farm each year which wrinkled most of the experts’ brow -i, 
for there are 209,000 farms in Iowa, which means that 5,000,000 little 
porkers give up the ghost, uselessly each year.’’ If reliable, these 
figures arc; astounding in themselves, but even greatly more so when it 
is considered that conditions similar to those in Iowa hold in almost 
every hog-producing state in the l nion. 

The introduction of concrete about the hog pen has been produc- 
tive of excellent results, both by improving the conditions under which 
the swine are housed and fed, and by making possible a saving in labor. 







Figure 102. Hog House of John E. Holden, Carson. South Dikota. 
blocks. The owner found this material cheaper than wood and of <-c 

manent. 



built of Defiance concrete 
more sanitary and 
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maintenance expenses and feed. The general use of concrete for breed- 
ing houses, shelters, troughs, wallowing pools and feeding floors should 
bring about even further economies, as well as raise the standard of the 
stock and prevent much of the large loss of young pigs, due to exposure, 
unsanitary conditions and accidental death. Recent Government bulle- 
tins on the subject of hog tuberculosis point clearly to decaying wood 
construction as a chief source of infection. 



Notwithstanding the advice of swine experts generally, a large pro- 
portion of our farmers provide nothing more than a sheltered pen in 
which to keep their hogs during cold weather. In such cases the sows 
are not bred to farrow until late; or if they do farrow early, the loss of 
pigs is large. February and March pigs are, as a rule, the most prof- 
itable, and to successfully raise these in the northern states requires a 
tight, substantial house, often equipped with provision for heat. 



During the winter of 1 1)03-01 a series of interesting experiments were 
conducted by the Central Experimental Farm, Ottawa, Canada, to 
determine the comparative economy of wintering hogs within the 
piggery and without. Results show that a number of brood sows 
kept in a warm house were maintained in good condition at 45 percent 
less expense than an equal number of sows wintered in the shelters 
occupied during the summer. The cost of feeding nine fall pigs kept 
xv i t h i n was found to be $3.85 per hundred pounds increase in live weight, 
while that of feeding eleven fall pigs maintained without was $5.4$ per 
hundred pounds increase. Besides this saving of 49 per cent in actual 

eost ol feed, the pigs kept within gained in weight somewhat faster than 

those kept without. 





fltHI 1 1 




* C ^: lHOr Ho * Houne on the farm of Fred Kownd, Cedar 

raw. low. remanent buildup* of pleaain* appearance and practical de*i*n 
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Types of Concrete Hog Houses. In the following pages designs 
for three general types of hog houses are shown: First, those used merely 
as shelter houses; second, the small breeding houses, used principally for 
early litters; third, a large house designed to accommodate a score or more 
of brood sows. Explanations of the available methods of construction 
— monolithic, block, panel and cement plaster — are given in the pre- 
ceding chapters, while the necessary instructions for applying stucco 
coats to wooden, brick or concrete block buildings will be found on 
pages 52 to 57. 



Small Shelter House of Unit Construction 

rpiIE accompanying diagram, Figure 105, shows a plan and elevations 
of a small shelter house (17 feet 0 inches by 0 teet 1 inch). I he walls 
and roof of the house are supported on 8 x 8-inch reinforced concrete 
posts, and placed 8 feet 5 inches apart, center to center. The posts 
used on the front of the structure are 0 feet long, and those used on the 
back 8 feet 5 inches long, the roof thus being given a 6-inch slope. The 
posts are each reinforced with four '/S-inch round rods, which are laced to- 
gether diagonally with wire, for the purpose of strengthening the walls 
of the grooves. Recesses are provided to receive the wall slabs, each 
recess being 2 inches deep, 2% inches wide at tin* surface, 2^2 inches 
wide at full depth, and extending from the upper end of the column to 
a point 334 feet from the lower end. 

In making the post or beam, the mold should be placed as shown, 
and concrete made ot one part cement to two parts coarse sand to four 







« fc«”wteh I “S to°the rid£?f 

each side of a center passageway. 
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parts screened gravel or crushed stone put in to a height of one inch. 
Two reinforcing rods are then placed upon the concrete, wires being 
passed around the rods at intervals of 18 inches, and the ends twisted 
together and brought up diagonally. The mold is then filled with 
concrete to within an inch and a half of the top, the remaining two 
reinforcing rods laid upon this, and the diagonal wires brought out and 
twisted around them. The mold is then completely filled. A 1:2:4 
mixture will give ample strength, but if it does not give sufficiently 
smooth surfaces, the proportion of stone should be decreased until the 
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desired results are obtained. After removal of the mold, each post or 
beam should be allowed to cure two or three weeks before using, and 
during this time should be stored where plenty of moisture can be 
provided. 

The posts may conveniently be hoisted into position with a tripod 
and tackle, as shown in Figure 44. When placing the posts, care must 
be taken in securing the proper spacing, alignment and height, as negli- 
gence in this regard will cause extra work. 

As soon as each post is placed the earth must be well tamped around 
it to within one foot of the surface. A small quantity ot water may be 
poured in around the posts, as this helps to compact the soil. Exca- 
vation should next be made between the posts on the three enclosed 
sides for a curb, which will be the same width as the posts, extending 
6 inches above ground and 12 inches below ground. No curl) will be 
required on the open side of the house unless a floor is to be put in. 
The forms for the curbing should be put up and filled with concrete ot 
the same mixture as recommended for the posts. The top of the curb 
must be Hush with the ends of the recesses in the posts. Each section 
of curb 7 feet 9 inches long requires about 2 sacks ot cement, 5 '/£ cubic 
feet of sand and 9 cubic feet of gravel or stone. It a concrete floor is 
desired, the surface should be 2 inches below the curb line, and tin* 
space between the surface of the floor and the top ol the curb filled with 
bedding. If a dirt floor is to be put in, the surface may be made flush 

with the curb. 




F*». 106 . Concrete Block Hog House on the farm of E« e „e ^ 'f ”«jV r 

also has a large concrete feeding floor. 
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SMALL FARM BUILDINGS OF CONCRETE 



The wall slabs are all 8 feet long and 2 inches in thickness and may 
be varied in width to fit the space to be filled. They may be con- 
veniently made in the mold shown in Figure 107, using the top form 
only. These slabs, as well as those for the roof, should be made of a 
1 :23^:2 mixture. The gravel or stone must be between l^-inch and } >- 
inch in size. The width of each slab is 20 inches, with the exception of 
the upper slabs for the ends of the building, which are 14 inches wide 
at the back and 20 inches wide at the front. The reinforcing consists 
of ^4-inch round rods, spaced as indicated on the diagram. The slabs 
are raised and slipped into the column recesses, with the assistance of 
the tripod and tackle, and are sealed in place with mortar, this work 
being done as outlined on pages 48 and 51. 
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Fiturt? 107. and Beam Mold, cross sectional views of posts and 

beams for slab shelter house, and plan of a longitudinal beam. 4 

Bv removing the cleats used to provide recesses, the mold required 

i'ii >. also serves to cast the longitudinal beams. Four 

o m are required, and the length of each is 8 feet 8 inches. Four 
/8-inch round reinforcing rods are used. Referring to Figure 107, 
bottom illustration, it will be noticed that the ends of both longitudinal 
>< ains arc to >< recessed on one side at a point 2 ’^ inches from one end, 
his being necessary to provide slots for the upper end slabs. When 

the house is made more than two sections in length, intermediate longi- 
tudinal beams need not be recessed in this way. 

1 he longitudinal beams are held in position by steel pins placed in 
ie op end of the co unins and allowed to extend up through holes in 

K . K , a .?, 1 . s * *<*se holes are made by placing wooden plugs in the mold 

and drilling out the plugs when the beams are ready to be put up. 
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Where two longitudinal beams adjoin each other, as is the case at the 
center posts on the front and back, a half-round section is left in the 
abutting ends of each, so that the steel pin may come up between them. 
Wire loops placed in these ends, as shown, will aid in holding the beams 
in place. All beams must be laid in a bed of grout or mortar. 

The post mold is also utilized for the purpose of casting the roof 
beams, which are 10 feet long and 8 inches by 8 inches in section, with 
a depression in the top side, into which the roof slabs fit. This de- 
pression is made by placing in the mold a strip of wood ot the required 
size. The roof beams are reinforced with four 4-inch round rods and 
two 3 r inch round rods placed as shown in Figure 107. 

The 34-inch rods should be laced to adjacent %-inch rods with 
baling wire or similar material, at intervals ot 12 inches. ( oncrete of 
a 1:2:4 mixture is used. The distance between beams is 2 feet 8 l 4 
inches, center to center, and the spacing must be accurate. Between 
beams at the wall line there is a space of 2434 inches long by 8 inches 
high, which may be filled either by concrete blocks or by concrete 

deposited in place, as desired. 

The roof slabs (See Figure 109) are made in a mold arranged to pro- 
vide lugs or flanges on both sides. For the end slabs, piece (b) is moved 
in 2 34 inches, which gives it a bearing on core (a) and produces a lug 
on only one side, making a slab 2 teet 5)4 inches in width. A pal ct 
is necessary for casting these slabs, this being required to hold core 
(a) in position. The sides and ends ot the molds are held tight I v to the 
pallet by steel clamps, which may be made ot heavy wagon tires or 




Figure ,08. Con.ete Bloc, Ho, H ^ ^ ^ 

gfssrt «. co*. 
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SMALL FARM BUILDINGS OF CONCRETE 



similar material, so bent as to be o l /2 inches in width, with one leg 
4 inches long and the other (> inches long. For casting and roof slabs, 
the clamps bearing upon the block (b) should be placed with the 6-inch 
leg up and the 4-inch leg under the pallet, while for other slabs these 
clamps will be used in the reverse position. 

Alter the root slabs have been placed upon the beams, the spaces 
between slabs may be filled with pitch or grout although this is optional 
and not necessary to make the roof watertight. 
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Members 



Posts 

Beams 
Side Slabs 
Roof Slabs 



Total 



I able of Concreting Materials 




Mixtures 



1 :2 :4 
1:2 :4 

1 : 2^:2 

1 



24.6 

42.8 

24.0 

32.0 



Sack 8 Cement 


Cu. Ft. Sand 


Cu. Ft. Grave! 
or Stone 




11.0 


■ 

22.0 


H l A 


19.3 


38.0 


6H 


16.6 


13.3 



22. 5 




17.8 



1- W u. Ft. 80^ Sacks 69.4 Cu. Ft. 91.1 Cu Ft 

Cement at $2.00 per bbl JL ":€T 

Sand at $1 .00 per cu. yd 25 

Gravel at $1.00 per cu. yd. . ! ! . ^ ^ ^ 2 

u. So 

Total cost of concreting materials. 



$21.20 
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REINFORCING METAL— BILL OF MATERIALS 

12 pcs. l^-inch round rod 18 feet long, 144 lbs. at Si. 90 per 100 lbs $ 2.74 

20 pcs. 24-inch round rod 18 feet long, 135 lbs. at S2.05 per 100 lbs 2. 77 

72 pcs. ^4-inch round rod 18 feet long, 216 lbs. at $2.30 per 100 lbs 4.97 

Total cost of reinforcing metal S10.48 



rPIIE above bill of materials is based upon the economical use of 
the rods. The prices given are quite generally quoted by steel manu- 
facturers in the central states. 

The forms for the various members are simple to construct, and it 
attention is paid to the designs shown in Figures 107 and 109, no further 
instructions should be necessarv. 2-inch dressed lumber is best tor use 
in all parts of the forms except the pallets or bottom boards, which 
may be made of lighter material if properly supported. 

If it is desired to build this house with monolithic concrete, blocks 
or cement plaster, instead of separately molded members, the slab 
roof may be used in any case with satisfactory results. For a monolithic 
block or cement plaster house the foundation walls should be O inches 
in width and deep enough to extend below the trost line, tlie work 
being done in accordance with instructions given in the chapter on 
“Foundations.” If the walls are to be of monolithic construction 
they may be continued up on three sides to a point 5 teet above the 
foundation, leaving the fourth side open. A reinforced^ column, .3 
feet in length, previously cast in the mold box shown in t igure 107, is 
then placed in position on the open side ot the building, midway along 
the foundations. Longitudinal beams ot the same type and dimen- 
sions as those used in the unit construction are then placed in posi- 
tion. The roof beams are next put on as heretofore described and the 
side walls built up flush with the tops ot the root column*. As >oon 
as the walls are sufficiently hardened the structure is ready tor the 

roof slabs. 





Figure no. An Iowa Hog House equipped with steam heat. King System of ventilating and litter 
carrier system. 
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To construct the house of concrete blocks, the foundation is laid as 
before, care being taken to level off the top. The walls should be laid 
its directed in the chapter on "(Concrete block Walls.” The beams used 
over the openings may be the same as those used for the hog house of 
unit construction, the same being true of the roof beams. After the 
latter arc in place, the side walls are continued up level with the lower 
end of the roof Ihnuus, and the spaces between these beams are filled 

in with blocks or monolithic concrete, I'lie end walls are also continued 

up of monolithic concrete until Hush with the tops of the roof beams, 
vhich are placed in the usual manner. This house will require about 
standard 8x8x lb-inch blocks and ^ KxHxH-inch half blocks, if built 
to a height of 5 feet 4 inches between flic lower end of flu* roof and the 
ground, if it is desired to const met the house with cement plaster 
walls, posts, curbs, beams and roof should be erected as for the unit 
1ioum\ JSlt ial lath is then streiditni around the structure and wired 
to t he post s and I teams a t < lose enough i lit erv a Is t «» make it rigid . Plaster 
should l»c applied to t he metal lath as described on page 5^. 
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A Five-Pen Hog House of Concrete Blocks 



T1 



IS house is designed to shelter a small number of sows with winter 
litters. It has concrete block walls, and a reinforced concrete roof, 
supported by concrete columns and ridge beams. The concrete floor has 
provision for drainage, and the ventilation system supplies plenty of 
fresh air without compelling the hogs to lie in a draft. Before farrowing 
time the floor of the pen where the sow makes her nest should be covered 
with a mat made of 2 x 4's with a liberal supply of bedding placed upon 
them. These mats may be removed when the pigs are a few weeks old. 

Directions for putting in the foundations for the building will be 
found on pages 15 to 21. The wall blocks, as well as the concrete window 
sills and lintels, may be purchased from the nearest dealer, or made on 
the place with equipment described on pages 45 and 47. The window 
and door framing is simple and can be executed by anyone with a little 
experience in carpentry. 

The piers or footings 
for the support of t he center 
columns are put in at the 
same time as the wall 
foundation, box forms, like 
that shown in Figure 112, 
being used. The four 
inch reinforcing rods for the 
columns must be securely 
embedded in the piers, care 
being taken to space the 
the rods properly. After 
the piers have become hard 
enough to support the 

weight of the columns, , 

forms for the latter (See Figure 122) are erected and filled with concrete 

wet enough to be quaky. The tops of the columns should be left 

squared off with reinforcing rods protruding about 8 inches. 1 he.->e \m 

later be embedded in the ridge beam above. 

The ridge beam and roof should be cast together as a monolith, 
using forms similar to that shown in figure 151. Simp r ><>x orm>, 
supported by light scaffolding, will suffice for the eaves 1 he reinforc- 
ing rods in the ridge beam should be placed 1 % inches above the ><> <>m 

of the beam and wired to the column reinforcing. The stirrups, which 
consist of ^g-inch rods bent into l -shape, are 12 inches hig i. ic> are 
placed in pairs, 6 inches to either side of each column and K inches 
apart, as shown in the section and elevation of tin >eam, in l^uri 
Two additional V 2 - inch reinforcing rods 4 feet long, are put in a >o\e 
each column, about 1 inches below the top <>i the H am. 

The concrete for the roof should be mixed wet enough to be nuishy, 
and the entire roof should be placed at one operation i pruc ica > e. 
Should it be impossible to do the work continuously, the sections must 
be joined together as directed on page 08, (chapter on root>; maki g 




Figure 112. 



Simple Box Mold for Column Footing. 
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Figure 114. Detailed Sectional Views, Five Pen Hog House of Concrete Blocks. 
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Figure 119. Detailed Sectional Views of Cement Plaster Hog House. The arrangement of columns and beams is clearly shown in this illustration. 
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